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PREFACE 


tthe start of the 20th century, reconnaissance was the almost exclu- 

ive preserve of the light cavalry, which exploited gaps and open 

flanks, This ended in the final months of 1914, when the Western Font 

hardened into fixed lines of trenches, extending from the Belgian coast to 

the Swiss border With no open flanks to exploit, the reconnaissance mis- 

sion inevitably passed to the aeroplane, with its ability to overfly the lines 
and reconnoitre the rear areas. These were the scouts. 

‘The other function of light cavalry had been to deny reconnaissance to 
the enemy, and this burden also fell to the airmen. This was easier said 
than done; aircraft performance in 1914 was barely adequate. The extra 
weight of weapons often made this marginal, and decisive combats were 
few and far between. Gradually, more suitable aircraft were developed. 
‘Thus was born, of necessity, the fighting scout, ot fighter. 

Actually, the need had been foreseen by a few visionanes in the Bntish 
Admiralty, which placed a contract with Vickers for an experimental fight- 
ing biplane as early as 19 November 1912. This tesulted in the disap- 
pointing EFB.1, which crashed on its fitst, very brief flight, in Spring 1913. 
However, the concept was developed, emerging as the FB.5 Gunbus, 
which first flew on 17 July 1914. Unfortunately, the idea had far out- 
stripped the available technology, and the performance of the Gunbus, 
which reached the Western Front in February 1915, was inadequate for the 
task. But this notwithstanding, it was the first purpose-designed fighter to go 
to war. 

In 1914, the best ways of using fighters had yet to be developed. In a 
process of trial and error, mainly the latter, proper tactics were evolved, 
and these largely drove fighter design. After experiments with a variety of 
weapons such as carbines, grapnels with smal] bombs on them, and even 
the blunderbuss, the fixed, forward-tiring machine gun, aimed by point- 
ing the whole aeroplane, emerged as the preferred weapon 

Initially the pusher configuration, with the engine behind the pilot and 
a clear field of fire ahead, was widely The mote aerodyn: 
efficient tractor configuration, with the engine ahead of the pilot, came 
into its own once the problems of finng through, or outside the propeller 
disc without hitting it had been solved, although the pusher concept was 
still extant in the 1940s. 

Basic combat tactics evolved according to circumstance, The main 
‘scenario was that of the day fighter, able to intercept reconnaissance air- 
craft, artillery spotters and bombers, and also to drive off enemy day fight- 
ers. Then, as now, fighter design was a compromise between conflicting 
requirements, Two schools of thought quickly emerged. 

‘The first was the performance fighter, with outstanding speed, accel- 
eration, rate of climb, and ceiling. These could gain a position of superi- 
ority before launching an attack, force battle on an infetior opponent, and 
could disengage at will. Classic examples eat the Bntish SE 5a, the 
French SPAD series, and the German Albatros 

The second was the marioeuvrability ‘anton with rapid rates of pitch 
and roll, essential for changing direction quickly, and the ability to turn on 
a dime, sixpence, franc or pfennig! While unable to force battle on, or dis- 
‘engage from, a performance opponent, the manoeuvrability fighter was a 
formidable opponent in the dogfight. It was also perfectly adequate 
against reconnaissance aircraft or artillery spotters. Classic examples 
were the British Sopwith Camel, the French Nieuport series, and the 
German Fokker Dr 1 triplane 

Other, more specialised fighters, were designed during the Great War 
Of these, the Zeppelin interceptor was possibly the most interesting. The 
requirements were a long loiter time, waiting for their huge opponents to 
arrive, and heavy armament to destroy it in nahort odbc in practice, virtu- 
ally all giant airships downed by aircraft fell to standard fighters with min- 
imal modifications for night operations. This also applied to fighters 
which opposed night bombers. 

‘The fighter-bomber also appeared during the Great War When cir- 
cumstances either permitted or demanded, standard fighters were loaded 
with bombs and sent off to "have at" the unfortunate surface forces. Just 
a few types vers purpose-made for this task, with a secondary air-to-air 
capability. 


‘The 1930s saw tremendous technical advances in aerodynamics, con- 
struction, and powerplants. Initially this resulted in fast bombers, and the 
‘need to intercept them put the accent firmly on the performance fighter 
at the expense of manoeuvrability, coupled with great fire power. As in 
any other field of human endeavour, fashion played its part. The 1930s 
saw the development of long range escort fighters, notably the German Bf 
110, the Dutch Fokker G.1, and the American P-38 Lightning, all of which 
were twin-engined. Little credence was given to the fact that they could 
be outfought by contemporary single-engined fighters. 

The Second World War saw three major innovations, The first was the 
‘use of cannon rather than machine guns, by all major combatants except 
the USA. The second was the radar-equipped night fighter, able to stalk 
its prey in the hours of darkness. The third was the advent of the jet 
engine. Reciprocating engines had become close to the limits of the pos- 
sible; jets opened up a whole new performance regime. 

‘The 1950s was an exciting decade for the fighter world, Maximum 
speeds more than doubled, rates of climb increased by a factor of three, 
and ceilings were higher than ever The extra power available enabled 
night fighters, with a two-man crew and radar, to match the 
of single-seaters, to become truly all-weather fighters. Homing missiles 
greatly increased attack ranges. and made (so many thought) the gun 
‘superfluous. 

‘The next two decades of fighter development were largely the domain 
of the superpowers ~ the USSR and the USA. The former chose numerical 
strength, the latter technological superiority, The USA produced the F-14 
and F-15 which, for the want of a better term, were superfighters. They 
were also unaffordable in sufficient numbers, which forced the decision to 
supplement them with austere but very manoeuvrable dogfighters, 
notably the F-16, in what was known as a hi-lo mix ~ a combination of per- 
formance and manoeuvrability. 

‘This process continues today, with the F-22 Raptor, backed by the 
eventual winner of the Joint Strike Fighter (JSF) competition, Performance 
and manoeuvrability now have equal importance in the fighter world, 
coupled with stealth. All three date from the Great War; the first stealth 
fighter flew in 1916, although it was not a success. 

designers have vied with each other to pro- 
‘Very few have succeeded, and many lines of 
development have proved to be dead ends. All af these aircraft, some well 
‘known but others totally unrecorded hitherto, are catalogued in this vol- 
‘ume, which, unique in being the first comprehensive encyclopaedia of the 
fighter genus, is the product of many yeats’ research. It attempts to 
describe concisely the development of every fighter type flown up to the 
beginning of 2001, anywhere in the world. Unrivalled in scope among 
published references, it endeavours to corect many errors of fact, some 

perpetrated long since, and today widely accepted owing to constant rep- 

etition. It defines "FIGHTER’ in its br sense, embracing attack, 
strike, torpedo and reconnaissance fighters which are designed to fulfill 
the air combat réle as a secondary task, although not as a mere self- 
defence capability. 

‘The criterion for inclusion is that it should have flown, however briefly. 
Consequently, fighters that were built but not flown are excluded. Other 
‘omissions are fighters used as engine test beds, which had no intended 
operational usage. Also omitted are aircraft such as the F-117A, which 
although having a fighter wesgontion are not true fighters. 

‘The entries are arranged strictly in alphabetical order of manufactur 
er's (or originator's) appellation and chronologically by first flight date 
when there is more than one entry under the heading. Indexing references 
to the entries also appear at the head of each page to facilitate the loca- 
tion of manufacturer's names ot designations. The index provides a cross- 
reference for aircraft names and designations if the maker/designer is not 
known. Also included in the index are all Allied reporting names allocat- 
ed to Japanese fighters in the Second World War, and the NATO reporting 
names Used for Russian (including Soviet) and Chinese fighters. 


Mike Spick, 2001 


‘The entries in this volume are arranged strictly in 
alphabetical order of manulactures (ot originator's) 
‘appellation and chronologically by frst Might date when 
there is more than one entry for a single manufacturer 
Indexing references to the entries also appear at the head 
af each page to facilitate location of manulacturers’ names 
or designations, The index on these pages provides a 
rose-releronce for aircraft names und designations i the 
maker/designer is not known. Also inchided here (in 
italics) are all Allied reporting names allocated to Japanese 
fighters during World War Il, and the NATO Co-ordinating 
Committee reporting names used for Soviet (and some 
Chinese) fighters - names that have not been quoted in 
the relevant aircraft descnptions since they were not part 
ofthe original factory or service nomenclature for those 
types 
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AC.A.Z. C.2 


Flown early in 1926 and evaluated by the Belgian Aéro- 
nautique Militaire, the C.2 tandem two-seat fighter 
reconnaissance biplane was built by the Ateliers de 
Construction Aéronautique de Zeebrugge (A.C.A.Z.) 
Of all-metal construction, the C.2 was powered by a 
450 hp Hispano-Suiza 12Ha 12-cylinder liquid-cooled 
engine, and an interesting feature was the interchan 
‘geability of all four main wing panels. The pilot and ob- 
server/gunner were seated in tandem and armament 
comprised a single fixed forward-firing synchronised 
7/7-1im Vickers machine gun and twin Lewis guns of 
similar calibre on a flexible mount. No production order 
for the C.2 was placed by the Aeronautique Militaire, 
anid, on 9 March 1928, the sole prototype was employed 
for an attempt to fly to the Belgian Congo, this ending in 
a forced landing in France. The aircraft was written off 
on 26 January 1933, Max speed, 155 mph (250 km/h), 
Time to 19,685 ft (6 000m), 35min. Endurance (full 
power), 3.Shrs, Empty weight, 2,778 lb (1260 kg). 
Loaded weight, 4,563 lb (2.070 kg). Span 41 ft OS in 
(12,60 m), Length, 27 ft 04¢in (8,25 m), Height 11 ft 
174 in (3,40 m). Wing area, 436,58 sq ft (40,56 m"), 


Belgium 


‘The A.C.A.Z. C.2 (above and below) evaluated by 
Bolgium’s Aéronautique Militaire during 1926. 


A.D. SCOUT (SPARROW) 


UK 


Designed by Harris Booth of the Air Department of the 
Admiralty as a single-seat anti-airship fighter, the A.D. 
Scout —later to become known unofficially as the "Spar: 
row" ~ was an extraordinary single-bay staggered 
biplane intended to carry a Davis two-pounder recoil 
Jess gun, The rudders and outsize tailplane were car 
ned by four parallel tailbooms, and the unusual appear 
ance of the A.D. Scout resulted primarily from the fact 
that the large mainplane gap was below rather than 
above the nacelle accommodating the pilot. The gun 
was intended to be mounted in the bottom of the 
nacelle, to the tail of which was attached a 100 hp nine 
cylinder Gnome Monosoupape rotary engine driving a 
pusher propeller. Construction was of wood with fabric 
covering, and four prototypes were ordered and built 
(two by Hewlett & Blondeau and two by Blackburn) in 
1916, Delivered to the RNAS, the A.D. Scouts proved 
seriously overweight and difficult to handle in the air. 
In consequence, alt four aircraft were scrapped. Max 
speed, 84 mph (135 km/h). Endurance, 2,5 hrs. Span, 
33 ft 5 in (10,18 m). Length, 22 ft 9 in (6,93 m). Height, 
10 ft 3.in (3,12 m), 


‘An anti-airship fighter, the A.D. Scout (above and 
below) proved overweight and handled badly. 


ADAMOLI-CATTANI Italy 
In 1918, Signor! Adamoli and Cattan! designed the 
‘smallest practicable single-seat fighter around the then 
most powerful rotary engine extant, the 200hp Le 
Rhone. The fighter, which was of wooden construction 
with fabric skinning, was an unequal-span unstag 
gered biplane with Warren-truss type interplane brac 

ing, unusual features consisting of the supplanting of 
orthodox ailerons with hinged and interlinked wing 


(Below) The diminutive Adamoli-Cattani fighter. 


‘The Adamoli-Cattani fighter prior to flight tes 


leading edges, and the use of rigid tubes rather than 
cables for actuation of the movable tail surfaces. The 
prototype was begun at the Farina works in Turin, but 
transferred to the Officine Moncenisio in Condove for 
completion. Armament comprised two 7,7-mm 
machine guns. When flight testing was initiated it was 
discovered that the Le Rhone engine developed only 
160 hp and the fighter was thus seriously under 
powered, development being abandoned after limited 
trials. The following estimated performance data were 
based on the use of a fully rated engine, Max speed, 
186 mph (300 km/h), Endurance, 2.26 hrs. Empty 
weight, 1,036 Ib (470 kg). Loaded weight, 1,488 Ib 
(675 kg). Span, 28 ft 244 in (8,60 m). Length 20 ft 04 in 
(6,10 m2. 


AEG.DI Germany 
‘Tho first Aghter produced by A.£.G, (Allgemeine Elek- 
trizitats Gesellschaft), the DI single-bay biplane was 
primarily of steel tube construction with single-spar 
wings and fabric skinning, power being provided by a 
160 hp Daimler D Mla six-cylinder water-cooled engine 
and armament comprising twin 7,92-mm LMG 08/15 
synchronised guns. The first of three prototypes 
appeared in May 1917, type testing being conducted 
during August-September after the fuselage was 
lengthened by 15% in (40 cm), the second and third pro- 


(Below) The second prototype of the A.E.G. D1. 


totypes differing in having cheel-type radiators. Dif 
ficult to fly, one prototype crashing during type testing, 
the D1 was nevertheless ordered as a pre-series of 20 


‘The first A.£.G. D I which appeared in May 1917, 


for frontline evaluation. This contract was cancelled, 
however, after a second prototype crashed on § Sep 
tember 1917. Max speed, 127 mph (205 km/h). Time to 
9,280 ft (1000 m), 2.2 min. Empty weight, 1,510 Ib 
(686 kg). Loacted weight, 2,072 Ib (940 kg). Span, 27 ft 
10% in (8,50 m). Length, 20 ft 0¥ in (6,10 m). Height, 8 ft 
8% in (2,65 m), Wing area, 173.73 sq ft (16.14 mr") 


AEG. Dri 


Essentially a Dreidecker, or triplane, derivative of the 
D1, the Dr I was inspired by a circular of 27 July 1917 in- 
viting inspection of a Sopwith Triplane that had been 
Captured intact and proposals for fighters possessing at 
Jeast comparable characteristics, A.E.G.'s contribution 
to the programme appeared in October 1917, this mat- 
Inga triple-wing cellule with the fuselage, tail surfaces, 
160 hp Daimler D Illa engine and twin-gun armament of 
the DI. The Dri revealed poor performance and un- 
pleasant handling characteristics, development being 
quickly abandoned. Max speed, 106 mph (170 km/h) 
Empty weight, 1,565 Ib (710 kg). Loaded weight. 
2,138 Ib (970 kg). Span, 30 ft 10 in (9,40 m). Length 20 ft 
Os in (6,10 m). 


Germany 


‘The sole prototype of the A.E.G, Dr! triplane. 


AE.G, PE Germany 
‘The PE (Panzer-Einsitzer) was a single-seat armoured 
Ground attack fighter and proved to be unique among 
Aircraft designed for this task in being of triplane con- 

figuration. Featuring an armoured light alloy-covered 
fuselage and fabric-covered dural wings, the PE was 
powered by a 195 hp Benz Bz IIIb eight-cylinder water 

cooled engine and was first flown in March 1918. Arma- 

ment consisted of two synchronised 7,92-mm 
LMG 08/15 machine guns supplemented by racks for 
‘small bombs, The PE proved easy to fly but was found 
to have poor stability and was considered by the idflieg 
(Inspektion der Fliegertruppe) to possess inadequate 


A.E.G/'s first Panzer-insitzer armoured fighter. 


performance for fighter-versus-fighter combat, a dedi 
cated ground attack aircraft being considered un 
acceptable, Nonetheless, A.£.G. was to persist with 
the concept with the DJ. Max speed, 103 mph 
(166 kin/h). Time to 3,280 ft (1000m), 58min, Empty 
weight, 2,606 1b (1182kg). Loaded weight, 3,113 1b 
(1412 kg), Span, 36 ft 8% in (11,20 m). Length, 21f 
7% (6,60 m). 


AE.G. DJI 


Pursuing the concept of the single-seat armoured 
Ground attack fighter, A.E,G. had begun the develop- 
ment of an aerodynamically advanced biplane as 


AERO 


(Above) The A.E.G. DJ I armoured attack fighter, 


Panzer Einsitzer before the initiation of Might testing 

he PE triplane, and this, the DJ, was to be flown in 
July 1918. Two prototypes of the DJ I were completed 
with the 195 hp Benz Bz Illb engine and a third proto- 
type with the 240 hp Maybach Mb IVa engine, 
ment standardising on twin synchronised 7,92 
mn LMG 08/15 guns with provision for anti-personnel 
bombs. An equi-span two-bay biplane, the DJ1 wing 
cellule dispensed with flying wires, interplane bracing 


‘The DJ I (above) entered flight test in July 1918. 


being provided by I-section struts. The wings were of 
dural construction with fabric covering, and the fuse: 
lage, which embodied some armour protection for the 
engine, fuel tank and pilot, had sheet aluminium skin- 
ning, Hostilities terminated while flight testing of the 
DJ was still in progress. The following data relate to 
the Benz-engined version. Max speed, 112 mph 
(180 kaa/h). Empty weight, 2,606 Ib (1 182 kg). Loaded 
weight, 3,031 Ib (1 375 kg). Span, 22 ft 9% in (10,00 m). 
Length, 21 ft 11% in (6,69 m). Height, 9ft 101% in 
(3,00 m). 


AERFER SAGITTARIO 2 Italy 


(Above) The Ariete fighter with booster turbojet to 
improve climb and combat performance. 


attained Mach =1.1 ina dive on 4 December 1956. Arma. 
ment comprised two 30:mm Hispano-Suiza HDD-825 
cannon. Max speed, 646 mph (1 040 km/h) at sea level, 
634 mph (1 020 km/h) at 27,230 ft (8 300m). Time to 
39,370 ft (12.000 m), 10 min. Normal range, 475 mis 
(765 km). Empty weight, 5,070 Ib (2300 kg). Loaded 
weight, 7,275 Ib (3 300 kg). Span, 24 ft 7% in (7,50 m) 
Length, 31 ft 2in (9,50m). Wing area, 166.08 #q ft 
(14,50.m*) 


AERFER ARIETE 


Evolved from the Sagittatio 2, the Ariete (Ram) retained 
the wing of the earlier fighter, marrying this to a rede 
signed fuselage in which the 3,600 tb st(1 633 kgp) Der 


Italy 


went 9 was supplemented by a 1,610 Ib st (820 kgp) 
Rolls-Royce Soar ItSr 2 auxiliary turbojet, To boost take: 
off, climb and combat performance, this engine drew 


ir trough a retractable dorsal intake, The Ariete New 
on 27 March 1968, and possoused an armament of two 
30-mm HDD-826 cantion. Only one prototype was com: 
pleted, and a progressive development, the mixed: 
power Leone (Lion), was abandoned. Max speed, 
671 mph (1 080 km/h). Time to 39,370 ft (12 000 m), 
4.33 min, Empty weight, 6.291 Ib (2 400 kg). Loaded 
weight, 7,793 lb (9.536 kg). Span, 24 ft 7¥4 tn (7,50.m). 
Length, 31 ft 5% in (9,60 m). Wing area, 156,08 sq ft 
(14,50 m). 


Ariete with auxiliary dorsal alr Intake dotted open. 


AERO Ar 02 Czechoslovakia 


Designed by Ing Sergio Stefanutti and built by Industrie 
Meccaniche Aeronautiche Meridionali AERFER, the 
Sagittanio (Archer) 2 was an all-metal light fighter in- 
tended for clear-weather intercept and tactical support 
rOles. Powered by a 3,600 lb st (1 633 kgp) Rolls-Royce 
Derwent 9, the sole prototype flew on 19 May 1956 and 


‘The sole prototype of the lightweight Sagittario 2. 


The first single-seat fighter of original Czechoslovak 
design, the Ae 02 designed by Antonin Viasak and 
Antonin Husnik was built by the Aero Tovama Letadel. 
A single-bay biplane with I-type interplane struts and 
ailerons on the upper wing only, the Ae 02 was of 
mixed construction with fabric-covered wooden wings 


‘The first Czech indigenous fighter, the Aero Ae 02. 


AERO 


and a dural-frame fuselage. Powered by an Hispano- 
Suiza HS 8Ba eight-cylinder vee-type engine rated at 
220 hp with all fuel accommodated by a tank between 
the undercarriage mainwheels and carrying an arma 
ment of two 7,92-mm Vickers machine guns, the Ae 02 
was flown for the first time in 1920. Piloted by Josef 
Novak, the Ae 02 was adjudged winner of the 1st Inter 
national Flying Meeting held in Czechoslovakia in 1921, 
but only one prototype was completed, further de- 
velopment continuing with the Ae (4. Max speed, 
140 mph (226 knv/h). Cruise, 118 mph (190 km/h). Time 
10 16,408 ft (6 000 m), 18.8 min. Empty weight, 1,488 Ib 
(675kg) Loaded weight, 2,083 lb (945 kg]. Span, 25 ft 
386 in (7,70 m), Length, 17 ft 10% in (6,45 m). Wing area, 
179.76 scr ft (16,70 mi’) 


(Below) The mixed-construction Aero Ae 02 fighter. 


AERO Ar 04 


iccessful testing of the Ae 02 led Viasak and Husnik 
to revise the basic design in accordance with the re- 
quirements of the air component of the Czechoslovak: 
lan Army and to accept the BMW Illa six-cylinder 
water-cooled engine rated at 186 hp and for which a 
manufacturing licence had been acquired by Walter 
Flown as the Ae 04 in 1921, the new prototype estab 
lished a national altitude record of 20,869 ft (6 361 m) 
and was then displayed at the 2nd International Air 
craft Exhibition in Prague, Retaining the structure and 
armament of the Ae 02, the Ae 04 transferred fuel tan 
kage to the fuselage and initially few with an auto- 
mobile-style frontal ractiator, this giving place toa chin 
type radiator during flight development. Only one pro 
totype of the Ae 04 was built, further development 
resulting in the A 18, Max speed, 140 mph (225 kav/) 
Cruise, 115 mph (185 km/h), Time to 16,405 ft (5 000 m), 
14.0 min. Endurance, 1.0 hr, Empty weight, 1,477 Ib 
(670 kg). Loaded weight, 1,984 lb (900 kg). Span, 26 ft 
316 in (7,70 m), Length, 18 ft 4% in (5,60 m), Wing area, 
157.16 sq ft (14,60 m1’) 


Czechoslovakia 


‘Ae 04 with initial (above) and final engine cowls. 
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AERO A 18 


Evolved from the Ae 04, the A 18 was designed by 
Antonin Viasak and Antonin Husnik to a Czechoslovak 
Army specification, Retaining the Walter-built 
185 hp BMW Ila engine and armament of twin syn 
chronised 7,92-mm Vickers guns, the A 18 also retained 


Czechoslovakia 


An Aero 18 of the 2nd Air Regiment of the Czecho- 
slovak air arm based at Olomouc in the mid 20's, 


Ucence-built by Skoda. Larger and heavier than the 
A148, and similarly flown in 1923, the A 20 was an equi 
span, single-bay staggered biplane of mixed construc: 
tion carrying the standard armament of twin 7,92-mm. 
machine guns. Despite its appreciably more powerful 
engine, the A 20 proved to possess an inferior perform- 
ance to that of the A 18, and no further development 
was undertaken beyond the single prototype. Max 
speed, 140 mph (225 kan/h). Time to 16,405 ft (5 000m), 


‘The A 20 (below) evolved in parallel with the A 19, 


(Above and below) The Aero A 18 was the only one of 
the company’s fighters to achieve production status. 


the mixed construction of the preceding fighter proto- 
types, but dispensed with the overhung upper wing 
ailerons in favour of ailerons inset flush with the wing 
tips, and also adopted tandem interplane struts. The 
A.18 prototype was flown in March 1923, and a produc 
tion series of 20 aircraft was ordered. The standard A 18 
was to establish three national altitude records, and 
the A 18B and A 18C were one-off high-speed examples 
which participated in the 1923 and 1924 national air 
Taces respectively. Max speed. 142 mph (229 km/h) at 

.200 ft (2.500 m). Time to 16,405 ft (5 000 m), 8.5 min. 
Range, 249 mis (400 km). Empty weight, 1,404 lb 
(637 kg). Loaded weight, 1,900 lb (862 kg). Span. 24 ft 
114 in (7,60 m). Length, 19 fr 4¥4 in (5,90 m). Wing area, 
171.15 sq ft (15,90 m*). 


AERO A 20 Czechoslovakia 
Developed in parallel with the A 18 to an MNO (Mini 
sterstvo nérodni obrany, ot Ministry of Defence} con- 
tract, the A 20 single-seat fighter was designed around 
the 310 hp Hispano-Suiza §Fb engine which was being 


14.2min. Range, 249 mis (400 km), Empty weight, 
1,728 lb (784 kg). Loaded weight, 2,381 Ib (1 080 kg). 


Span, 31 ft 91% in (9,70 m). Length, 21 ft 74 in (6,60 m), 
Wing area, 260.8 sq ft (23,30 m*). 


AERO A 102 


Denoting a major departure from previous Aero fighter 
design practice, the A 102 was ordered by the MNO in 
1933 and was intended to reflect the latest state of the 
art. The A 102 was to be designed around the Walter 
built Gnome-Rhéne Mistral Major 14Kfs 14-cylinder 
radial air-cooled engine of 800 hp, be of all-metal con: 
struction and carry an armament of four 7,7-mm 
machine guns. Initially, the A102 was an elegant 
single-bay biplane with the upper wing gulled into the 
fuselage decking. This proposal gave place to a semi 
cantilever low wing monoplane (A 102D), and, in tum, 
to a gull wing monoplane, this configuration having 
become fashionable in Europe in the mid ‘thirties, The 
first of two prototypes of the A 102 was flown in July 
1934, the armament of four Model 30 guns being in- 
stalled in the wing to fire outboard of the propeller arc. 
Climb rate and manoeuvrability proved good, and 
plans were prepared to install a 930 hp Mistral Major 
Krsd engine in one of the prototypes, but landing 


Czechoslovakia 


‘The Aero A 102, of which two prototypes were built, 
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‘The Aero A 102 featured a gulled wing, a config 
uration that was fashionable in mid ‘thirties Europe. 


" (Above and below) The PG-1 was a dual-réle aircraft 
intended to fulfil both pursuit and attack tasks. 


France 


‘The NC 1080 (above and below) was a contender in a 
late ‘forties shipboard fighter contest. 


(Taiv 


apc 


emerged as the Ching-Kuo, whi 
inct family resemblance wo the F-16 
Kuo should have been single 
powerplant was unavailable. To over 
ITEC TFE1042-70 afterburning turb 
developed from the Garrett/Allied Sic 
gave a maximum thrust of 9,500 Ib (4 309 kgp) 
military thrust of 6,060 lb (2.749 kgp), fed by fixed 
y intakes under the LERX. The wing wi 

ed to clear the intake ducts, and differs 
F-16 in having a pronounced forward s 
Triple digital FBW was us 

t flight of the single-seater pre-pr 


raft took place on 28 May 1989, and it 
opetational capability in 1995. Avi 

in the West, the radar is the Golden Dragon 83, based on 
the Westinghouse APG-67(V). Armament consists of a 


20-mm M61 Vulcan cannon; four heat hon 
Sword I. and two SARH Si 
din tandem on the nitially, 360 Ching: 
Kuos were planned, 50 of them two-seater com 
trainers. When production ceased in 2000, only 102 
single-seaters and 28 two-seaters had been built 
although sources vary. Max speed hi, Mach 1.65; max 
speed lo, Mach 1,04 Operational ceiling, c65,000 ft 
(16 763 m). Initial climb rate, 060,000 ft/min (264 
weiaht, 14.300 Ib (6 486 ka), Mi 
21,000 Ib (9 526 kg) 

(9,42 m). Length, 46 ft 7'/s1n (15,98 m) Height, 15 fe 
6 in (4,72 m). Wing area, 260 sq ft (24.20 m 


‘The Ching-Kuo (above and below) alr defence fighter 
‘was named after a former president of Taiwan, 


AIRCO D.H.2 


Designed by Geoffrey de Havilland of the Aircraft 
Manufacturing Company (Airco), the D.H.2 sing 
fighter was an unstaggered two-bay biplane of fabri 
covered wooden construction with tubular s 
carrying the tail surfaces, The prc 
on 1 Juni it, having 
uation under operational 
hands substantially intact 
were to be fitted 
but the st 
Gnome Monosoupape rotary mounted a 
Armament comprised a free-mounted 
mm) Lewis machine gun, and 

tremely sturdy aircraft and fully aerobat 
ful handling qualities. A total of 266 served with the 
British Expeditionary Force in France from 400 
ered. The following data relate to the Gnome. 
ined version, Max speed, 99 mph (150 km/h) at sea 
level, 77 mph (124 km/h) at 10,000 ft (3.050 m). Time to 
5,000 ft (1 526 m), 8.45 min. Empty weight, 943 Ib (428 
kg). Loaded weight, 1,441 ib (654 kg). Span, 28 ft 3 in 
(8,61 m). Length, 25 ft 2'/sin (7,68 m). Height. 9 tt 6 
(2.91 m). Wing area, 249 2q ft (23.13 mr 


nt to France for eval 
ons, fell into German 
‘August. A few series 
hp Le Rhéne nine 
gine was the 100 hp 
a pusher 


oved an ex 


with delight: 
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(Below) A D.H.2 of the first Airco production batch. 


‘A D..2 of No 24 Sqn, RFC, at Hounslow, late 1915, 


Negative stagger characterised the D.H.5 (below). 


AIRCO D.H.5 


mbine the 
with the cockpit 
as flown late in 
917. immensely 


tor biplane 
visibility of pusher ai 
1916 
strong and possessing docile 
by contemporary 

050 m), the D 
plywood and 
ded by a 100 hp Le Rhéne 


tered servic in May 


above 


action wil 


nine-cylinder 


ary and armament consisted of a single 0.303 
7.7-tnmn) Vickers gun. Some 650 were built by the 
parent company; Darracq Motor Engineering; March, 


Jones and Cribb, and Bt but the DH. 
was deemed to be 


withdrawn t 


3 050 m) 
89 mph (143 kun/h) at 16,000 ft (4.570 m). Inuial climb 
1,200 ft/min (6,1 m/seo). Endurance, 2.76 hrs. Empty 
ght, 1,101 Ib (458 kg), Loaded weight, 1,492 tb (67; 
kg), Span, 25 ft 8 in ( igth, 22 fe 0 in (6,71 m). 
Height, Stt 1 8m). Wing area, 212] sq ft 
(19,70m), 
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AD.H.S of the batch of 200 fighters of this type built 
in 1917 by the Darracq Motor Engineering Co. 
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ALBATROS DI 


d by Herren Thelen, Schubert and Gnidig in a 
endeavour to wrest from the Allies the aerial 
superiotity gai oplanos by the 
Nieuport 11 Bébé and the Auroo D.H.2, D I wan the first 
fighter to be developed by the Albatros-Werke, 
Intoduced in August 1916 were 12 pre-series aircraft 
ordered in the June after Apnil Typen-Prifung 
by the Idflieg. Aerodynam! lean for its time, the D 
Thad a se wooden fuselage which 
differed radically trom the fabric-skinned, braced box: 
hen in almost universal use. The 
anventional fabric-covered wooden 
structures, the power plant was either the 150 hp Be 
Bz Ill or 160 hp Mercedes D Ill six-cylinder inline 
water-cooled engine, and armament consisted of paired 
7,92-mm LMG 08/15 synchronised machine guns. Fifty 
ordered in July 1916, and these were 
Front (where 50 pre-series and series 


Germany 


d over the Fokke 


j-monacoqui 


delivered to 


Dis were in service in November), but no further pro 

duction of this fighter was undertaken as the DI had 
eon overtaken by the D Il which, in fact, arrived at the 
Front at the same time as the earlier type. Max speed, 
109 mph (176 km/h). Time to 3,280 ft (1 000 m), 6.0 min, 
Endurance, 1.5 hrs. Empty weight, 1,422 lb (645 kg). 
Loaded weight, 1,809 tb (898 kg). Span, 27 ft 10% in 
(8,50 m), Length, 24 ft 314 in (7,40 m). Height, 9 ft 6% in 
(2,95 m). Wing area, 246.50 sq ft (22,90 m’) 


ALBATROS W 4 Germany 


Ordered as a prototype in June 1916 and tested at War 
nemlnde in the following September, the W 4 single- 
seat fighter floatplane mated a D Il fuselage with new 
wings and tail surfaces, the 160 hp Daimler D Ill engine 
being retained. The twin floats had to be redesigned 
and reinforced, and the transparent Cellon wing centre 
section panel featured by early production W 4s be- 


(Above) The Albatros D I prototype with vertical 
‘exhaust pipe and unbalanced elevator, and (below) the 
series D I which appeared at the Front in autumn 1916. 


ALBATROS D II 


Germany 


(Above) A D Il licence-built by LVG. The modestly 
staggered wing collule is well shown by this photo. 


One of the most serious design faults of the D Iwas the 
poor forward and upward fields of vision provided for 
the pilot, and to rectify this deficiency the upper wing 
was lowered and the wing cellule was staggered, re- 
ducing overall height by 14 in (36cm). With this and 
other more minor changes, the fighter was redesig: 
nated D If, and an initial production batch of 100 was 
ordered in August 1916, arrangements being made for 
the Dil to be licence-built by LVG (Luft-Verkehrs 
Gesellschaft). It was also to be built by Octfag (Ocster- 
Teichische Flugzeugfabrik) for the Austro-Hungarian 
K.u.K. Luftfahrttruppen with a 185 hp Austro-Daimler 
engine, The standard D If had the 160 hp Daimler D IIl 
and armament remained a pair of LMG 08/15 guns. 
‘Twenty-eight D Is were at the Front in November 1916, 
and the strength of this type peaked in January 1917, 
when 214 were recorded at the Front. Max speed, 
109 mph (175 km/h). Time to 3,280 ft (1 000 m), 5.5 min. 
Endurance, 1.5 hrs. Empty weight, 1,404 Ib (637 kg). 
Loaded weight, 1,958 lb (888 kg). Span, 27 ft 1035 in 
(8,50 m), Length, 24 ft 344 in (7,40 m). Height, 8 ft 6 in 
(2,59 m). Wing area, 263.72 sq ft (24,50 m"). 


(Above) A W 4 of the fourth production batch. 


came brittle and tore in flight, necessitating replace: 
ment by fabric. From June 1917, the side radiators 
which tended to boil over in hot weather ~ were 10: 
placed, and, with the sixth production batch commene- 
Ing with the 68th series aircraft, ailerons were intro- 
duced also in the Jower wing, With an armament of 
‘either one of two 7,92-mm guns, the W 4 operated over 
both the North Sea and the Baltic, and 128 (including 
the prototype) ware built, the last of eight batches 
being ordered in August 1917 with deliveries being 
completed in the following December. As late as June 
1918, 65 W 4s wero still listed as active (24 more being 
with various seaplane stations as practice machines) 
Max speed, 99 mph (160 km/h). Time to 3,280 ft 
(1000 m), 6.5 mip. Empty weight, 1,742 tb (790 kg) 
Loaded weight, 2,359 Ib (1070 kg). Span, 31 ft 2 in 
(9,50 m). Length, 27 ft 1% in (8,26 m). Height, 11 ft 
114 in (3.66 m). Wing area, 340.16 5q ft (31,60 m’), 


A late production W 4 with wing-mounted radiator. 


ALBATROS D Il Germany 


Dipl-Ing Robert Thelen and Dipl-Ing Schubert, at the 
behest of the Idflieg, endeavoured to adapt the sesqul 
plane wing cellule utilised by Nieuport fighters to the 


ALBATROS 


semi-monoooque fuselage and tail surfaces of the D It 
to produce the Dill. Featuring the single-spar lower 
wing and Vee-strutted cellule 4 Ja Nieuport, the D III 
was powered by the 180 hp Mercedes D Illa six- 
cylinder inline water-cooled engine and had twin syn: 
chronised LMG 08/15 7,92-mm guns. The prototype 
flown in August 1916, was, in fact, one of a batch of 12 
D ills ordered during the previous June, 400 more being 
ordered by Idflieg from Albatros during October. The 
DIMI was issued to the Jastas from December 1916, and 
began to suffer recurrent wing failures, these resulting 
{rom the torsional flexibility of the lower wing 
(although this was not appreciated at the time), Alba 

tow" OAW (Ostdeutsche Albatros-Werke) at Schneide- 
mihi received orders for 840 D Ills during April-August 
1917, these featuring reinforced wings. The D Ill was 
also licence-built by Ovtfag and fitted progressively 
with Austro-Daimler engines of 185, 200 and 225 hp, 
the first production examples with the highest 

powered of these engines being accepted in May 1918, 
and some 220 being delivered to the Austro-Hungarian 
Ku K Lufttahretruppen to the end of October 1918. After 
World War I, Poland procured 60 of the 200 hp Octfag: 


‘The D Il with Veo-strutted wing cellule, 


built D Is, some being flown with 7.Bskadra Kosclusz- 
kowska between August 1920 and May 1921 by US 
volunteer pilots. The following data relate to the 
standard D Ill with the D Illa engine boosted to 180 hp 
by means of an increase in compression ratio. Max 
speed, 103 mph (165 km/h). Time to 3,280 ft (1.000 m), 
3.75 min, Empty weight, 1,457 Ib (661 kg). Loaded 
weight, 1,953 Ib (886 kg). Span, 29 ft 8 in (9,04 m), 
Length, 24 ft 0% in (7,33 1m). Height, 9 ft 94 in (2,98 m). 
Wing area, 220.66 sq ft (20,50 m') 


ALBATROS D IV 


‘The DIV was developed essentially to test the geared 
version of the 160 hp Mercedes engine (this having re- 
duced the 1,400 rpm of the engine crankshaft to 
800 rpm at the propeller), It was based on the D Il cel 
Julo, but substantially enlarged, and three D IVs were 
‘ordered in Novernber 1916. Its believed that only one of 
these was completed and flown, It was tested with 


Germany 


‘An curly ex-works Albatros D III (below) with the 
‘original contrally-located radiator. 


ALBATROS 


‘The DIV featured a close-cowled, geared engine. 


two-, three- and four-bladed propellers until Aprit 1918, 
but excessive vibration led to the discontinuation of the 
programme, Max speed, 103 mph (165 km/t). Endu- 
rance, 2.2 hrs. Span, 29. 81n (9,04 m). Length, 24 ft 
OF6in (7,33 m). Wing area, 220.66 sq ft (20,50 m") 


ALBATROS D V 


At the same time as the OAW received its first contract, 
for the DI in April 1917, Albatros received an order 
from Idflieg for 200 D Vs, referred to as “lightened 


Germany 


Dis". The DV retained the wings of the Dill 
(although the aileron cables were led through the 
upper wing), was powered by the high-compression 
Mercedes D Ila with oversize cylinders and offering 
180 hp, and mounted twin 7,92-mm synchronised 
LMG 08/15 machine guns. The DV experienced a re- 
currence of the wing failures (previously suffered by 
the D Ill) as early as May 1917. Four hundred more D Vs 
were ordered, nevertheless, in May 1917 and 300 in 
July, after which the Idflieg terminated production in 
favour of the D Va which reverted to the D Ill-type 
aileron control cable arrangement and was reinforced 
throughout. The last Albatros fighter to see operational 
‘use in World War I, the D Va arrived at the Front in 
October 1917, by which time 1,612 fighters of this ver- 
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'5 Bracing were anezor pont 
6 Engine mounting svete 
1 Access banat 
8 Bracing wie 


Key to Albatros D Va 9 Lower longeren 1 Composte laacing edge member 
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4 Front hslage ame 23 Aleron crank 


{8 Exvinr tame etl 
96 Bevator balance 


ALBATROS 


58 ede 


(2 Thlpane stub attacterant 
153 Corte cabs tue) 
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(6 Control cabin iloator} 
16 Alora crank 

87 Wooden hinge blocks 
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70 Plywood wing ribs 

71 Sint anchorage 

72 Eniry step 

73 Phywood buikhoad 

74 Phot soat 

5 Control cokann 

76 Fuse prdals 

77 tert bracing wires 


{80 Starboard whew 
81-700 mm 100 nvm tre 
82 Ane 

183 Commpresscnstnt 

4 Uncercaage beacng 

85 Port re 

16 Ma’ otaning strap 

{8 Access pans! 

{88 Elastic cord shock-absorber 

19 Forward schon compression struts) 
90 Wing spar 

11 Aleren cates 

{2 Upper mainplane tron spar 

88 Intevolane acing wee 

94 False rar spa not anchored 

95 interplane struts 

96 Aleron conta cables 

47 Port wet bracing wre 

{98 Aleron conto puey housing 
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‘The Albatros D V above was flown by Vztw Barth of 
Jasta 10 in the late autumn of 1917. 


sion had been ordered. Service of the D Va peaked in 
May 1918 when there were 928 (plus 131 D Vs) in oper: 
tional use, Max speed, 115 mph (186 km/h). Time to 
3.280 ft (1.000 m), 4.35 min. Endurance, 2.0 hrs. Empty 
Wwoight, 1.515 tb (687 kg), Loaded weight, 2,066 lb 
(937 kg). Span, 28f 8 in (9,04 m). Length. 24 fe Ove in 
(7,33 m). Height, 8 ft 10%4 in (2,70 m). Wing area, 
228.19 9qj ft (21,20 mr’) 


ALBATROS D VI 


The DVI twin-boom single. 
powered by a 180 hp Daumi ine was built 
during 1917, and was flown for n February 
1918, The undercasriage was damaged during the 
{initial landing and had still to be repaired in May when 
further work on the D VI was suspended due to higher 
priority allocated to other projects. The engine was 
then removed for another application. Arm 
prised a fixed forward-firing 20-mm Becker cannon and 
4 7.92-mm LMG 08/15 machine gua, 
1,406 Lb (638 kg). Loaded weight, 1.940 lb (880 kg). 
Span, 32 fe 1% in (9,80 m). Length, 25 te 5's in (7,75 m) 


Germany 


pusher biplane 


ALBATROS Dr I 


‘The Dr1 was essentially a DV fuselage, tail surfaces 
and undercarriage martied to three pairs of wings, and 
flown in the surmer of 1917 for comparison trials with 
the standard biplane. Powered by a Daimler D INa 
engine, the Dr proved to offer no advantage over the 
DV, and progresed no further than prototype eval: 
uation. Armament consisted of the usual pait of 
7,92-mm machine guns. Span, 28 f 6¥4 in (8.70.m). 
Length, 24 fe 0% in (7,89 m). 


Germany 


‘The Albatros Dr I triplane (above) utilised a D V 
fuselage and was tested in the summer of 1917, 


ALBATROS D VII 


Flown in August 1917, the D VII was powered by a 
195 hp Benz Be IIIb eight-cylinder water-cooled Vee 


Germany 


(Below) The Albatros D VII was tested with a Benz Bz 
Mlb eight-cylinder engine in the summer of 1917, 


engine, Strut-tinked ailerons were carried by all wings 
and armament comprised two 7,92-mm machine guns 
The characteristics of the D VII offered an insufficient 
advance to warrant development beyond prototype 
status, Max speed, 127 mph (204 km/h). Time to 6,560 ft 
(2000 m), 7 min. Endurance, 2 hrs. Empty weight, 
1,989 1b (630kg), Loaded weight, 1,951 Ib (885 kg), Span, 
30 fe 6% in (9,32 m). Length, 21 ft 814 in (6,61 m). 


ALBATROS D IX Germany 


5 with a Bavarian 
Lion motif, and (immediately above) a D V of Jasta S's 
Jastafithrer, Lt Wilhelm Lehmann. 
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ALBATROS 


Unlike previous Albatros fighters, the DIX featured a 
slab-sided, flat-bottomed fuselage. The wings were 
similar to those of the D VII, as were also the tail sur 

faces, power was provided by a 180 hp Daimler D Illa 
engine, and armament consisted of the usual twin syn- 
chronised 7,92-mm LMG 08/15 machine guns. The sole 
prototype appeared early in 1918, but performance 
proved disappointing and development was discon 

tinued. Max speed, 96 mph (156 km/h). Time to 3,280 ft 
(1000 m), 4 min, Endurance, 1.5 hrs. Empty weight, 
1,492 Ib (677 kg). Loaded weight, 1,977 lb (897 ko). 
Span 34 ft 1% in (10,40 m). Length, 21 f 97in (6,65 m) 


ALBATROS D X Germany 
Developed in parallel with the DIX and possessing a 
similar slab-sided fuselage, the D X was powered by a 
195 hp Benz Bz IIlbo eight-cylinder water-cooled 
engine, and participated in the second D-type Contest 
held at Adiershof in June 1918, Armament comprised 
the usual pair of machine guns. Development pro- 
gressed no further than prototype trials. Max speed, 
106 mph (170 knv/’h), Endurance, 1.5 hrs. Empty weight, 
1,468 lb (666 kg). Loaded weight, 1,995 Ib (905 kg) 
Span, 32 ft 344 in (9,84 m). Length, 20 ft 344 in (6,18 m). 


A parallel development to the D IX, the D X (above) 
participated in the 2nd D-type Contest of June 1918. 


ALBATROS Dr II Germany 


Built for comparison with the Albatros D X, the sole 
prototype of the Dr I is illustrated above. 


‘The Dr il was, in effect, a triplane variant of the DX 
biplane with a similar 195 hp Benz Bz IlIbo engine. 
Ailerons were fitted to all wings, and these, of parallel 
chord and heavily staggered, were braced by broad 
Estruts. Armament consisted of two 7,92-mm machine 
guns, and the sole prototype of the Dr Il was flown in 
the spring of 1918. Empty weight, 1,490 Ib (676 kg), 
Loaded weight, 2,017 Ib (915kg). Span, 32 ft 9% in 
(10,00 m). Length, 20 ft 3% in (6,18 m). Wing area, 
286.32 9a ft (26,8 m2") 


ALBATROS D XI Germany 
Flown for the first time in February 1918, the D XI 
departed from the traditional Albatros formula in cer 
tain respects, Like its predecessors, it was of wooden 
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‘Seen here is the second prototype D XI, this fighter 
doparting from the traditional Albatros formula. 


construction with fabric-covered wings and plywood: 
covered fuselage, but the unequal-span staggered 
wings had inclined aerofoll-section I-struts braced trom 
their bases by paits of diagonal struts which eliminated 
the need for wire bracing, For the first time in an Alba: 
os fighter a rotary engine was employed, this being 

160 hp Siemens-Halske Sh II, and the unusually large 
propeller necessitated an exceptionally tall undercar 
Hage. Armament comprised the usual twin 7,92-mm 
machine guns, and two prototypes were built, the first 
having a four-blade propeller and balanced parallel 
chord ailerons, and the second having a two-blade pro: 
peller and unbalanced ailerons of inverse taper. Max 
speed, 118 mph (190 km/h). Time to 6,560 ft (2 000 m), 
4.65 min. Endurance, 1.5 hrs. Empty weight, 1,089 lb 
(494 kg). Loaded weight, 1,519-1,594 lb (689-723 kg) 
span, 26 ft 3in (800m). Length, 18 fe 314 in (5,58 m). 
Wing area, 199.13 sq ft (18,5 my’ 


180 hp Daimler D Ila engine. The second prototype, fit: 
ted with a Bohme undercarriage embodying com: 
pressed-air shock absorbers, and unbalanced ailerons 
Of inverse taper in place of the balanced parallel-chord 
ailerons of the first prototype, followed in April 1918. 
and was later fitted with a 185 hp BMW Illa engine for 
Participation in the third D-type contest of October 
Max speed (D Illa), 112 mph (180 km/n). Endurance, 
Ihr. Empty weight, 1,279 Ib (580 kg). Loaded weight. 
1,675lb (760 kg). Span, 26 ft 10% in (8,20). Length 
18 ft 11¥3 in (6,78 m). Wing area, 213,56 sq ft (19,84 m’) 


ALBATROS L 65 
(MEMEL A.F.G.1) (Lithuania) Germany 


In order to evade the restrictions on the development 
of military aircraft in Germany imposed by the Allied 
Control Commission, the Albatros Flugzeugwerke of 
Berlin—Johannisthal established a Lithuanian subsidi: 
ary in 1926 as the Allgemeine Flug-Geselischaft 


(AF.G.) Memel. Its first production was a two-seat re- 
connaissance fighter referred to as the A.F.G.1, but, in 
fact, an Albatros design, the L 65. A single-bay stag: 
gered biplane with aerofoil-section broad I-type inter 
plane struts, the L 65 alias A.F,G.1 was of wooden con: 
struction with plywood skinning, the first prototype 


First rotary-engined Albatros, the D XI (above). 


ALBATROS D XII Germany 


The last Albatros fighter of World War I actually com- 
pleted and flown, the D XII featured the slab-sided ply- 
wood-covered fuselage introduced by the D X, and the 
first of two prototypes was flown in March 1918 with a 


‘The D XII, the last World War I Albatros fighter. 


‘The Albatros L 65 alias A.F.G.1 (above) was built in 
Lithuania to evade restrictions on Germany. 


being powered by a 460 hp Napier Lion 12-cylinder 
‘broad arrow" water-cooled engine. A second proto- 
type, the L 65-11 flown in 1926, was powered by a S65 hp 
Lion and was evaluated by the Reichswehr, but no 

es production was undertaken. Max spead, 
mph (250 kew/h) at sea level, Ceiling, 26,245 tt 
(8.000 m). Span, 33 ft 942 in (10,30m), Length, 20 248 in 
(6,15 m). Height, 9 ft 2¥ in (2,80 m). 


ALBATROS L 77v Germany 


In late 1928, the Albatros Fiugzeugwerke at Johannis: 
thal accepted from the Emst Heinkel Flugzeugwerke 
four 77v tandem two-seat fighter and reconnaissance 
aircraft that had been built by the latter under Albatros 
licence. Developed to a Reichswehr contract, the L77v 
was a derivative of the L 76 Aeolus trainer and recon- 
naissance two-seater of 1926 which saw extensive use 
at the clandestine German flying training school at 
Lipezk in the Soviet Union. Possessing an airframe 


essentially similar to that of the L 76, with two-sp 
wooden wings primarily plywood covered, N-type 
Iinterplane struts and a fabric-covered, welded steel 

Tube fuselage, the L77v was powered by a 600 hp 
BMW VI5,5 water-cooled 12-cylinder Vee-type engine 

Armament comprised two fixed forward-firing 79mm 
Machine guns and a similar weapon ona ring mounting 
in the rear cockpit. One of the L 77v aircraft was des 

troyed while under test in March 1929, the remaining 
three being assigned to Lipezk for armament trials, on 
being tested with a free-mounted 20-mm cannon. From 
December 1929, these aircraft were flown from the 
Erprobungsstelle, ot Test Centre, at Staaken, and were 
Tetired in October 1931. Max speed, 137 mph (220 km/h) 
‘at4,920 ft (1 600 m), Endurance, 2.2 hrs. Empty weight, 
3,796 lb (1 722 kg). Loaded weight, 5,688 Ib (2 580 kg). 
Span, 41 ft 10/4 in (12,76 m) 


‘The L 77v (above and below) was developed for the 
Reichswehr and saw some limited service at Lipezk. 


ALBATROS L 84 


‘When, in 1931, economic circumstances dictated ama 
gamation of the Albatros Flugzeugwerke with the 
Focke-Wulf Flugzeugbau, flight testing had just com- 
menced of a new tandem two-seat fighter, the L.84 
Powered by a 660 hp BMW Vlu 7,32 water-cooled 12 
cylinder Vee-type engine. A single-bay biplane with 
V-type interplane struts, the L 84 had plywood-covered 
wooden wings and a welded steel-tube fuselage 
primarily fabric covered. Armament consisted of two 
fixed forward-fring 7,9-mm machine guns anda similar 
weapon on an aft ring mounting. The first prototype 
was destroyed during flight testing, but a second proto- 
type was completed by Focke-Wulf and flown in 
February 1933, this being referred to as the L 84C and 
featuring a revised cooling system. Twelve L 84 
fighters were ordered from Focke-Wulf by the Reichs: 
Wehr, but, in the event, only three were completed, the 
Temainder being cancelled. One was used under the 
designation L 84E to evaluate the Rolls-Royce Kestrel 
Mls engine, and another, fitted with a fuel-injection ver 


Germany 


(Below) The first prototype of the L 84 two-seat fighter 
in its initial form, 


‘The 1.84, only three series aircraft being built. 


sion of the BMW VIu engine, was known as the L 84F. 
At least one L 84 was supplied to China. No specifica 
on for the L 84 is available apart from a normal loaded 
weight of 4,740 Ib (2 150 kg) 


ALCOCK A.1 UK 
Evolved at the RNAS base at Mudros, in the Aegean, by 
Lt John Aleock during the sum 1917, the Ai 


employed modified components Sopwith Tri 
plane (forward fuselage and lower wings), Sopwith 
Pup (upper wings), and Sopwith Camel (tailplane and 
elevators) which were mafried to a rear fuselage and 
vertical tail su 
110 hp Clerget 92 nine-cylinde 
ing a. 0.203-in (7,7-mm) Vicke 
(which was also referred 
‘Sopwith Mouse” in recognition of its part parentage) 
flew at Mudtos in October 1917, but was written off 
after crashing early in 1918. Approx span, 24 ft 3in 

9m). Approx length, 19 ft 1in (6,82 m). Approx 
height, 7 9 in (2.36 m), 


‘engine and carry 
machine gun, the A.1 
by its designers as the 


The Alcock A.1 (above) was largely # melange of 
Sopwith Triplane, Pup and Camel components, 


ALEKSEEV 1-211 USSR 
Having worked during World War I in the § A Lavoch 
kin OKB, Semyon M Alekseev established his own OKB 
in September 1946, and initiated the design of a single- 
seat fighter powered by two 3,010 Ib st (1.365 kgp) 
Lyulka TR-1 axial-flow turbojets. Designated 1-211, the 
first prototype made its initial fight in the autumn of 


(Below) The Alekseov 1-211 was « Soviot first 
generation jot fighter prototype. 


ALEKSEEV 


1947, but the TR-1 turbojets were developing only 70 
per cent power. An initial series of six flights revealed 
that the fighter handled satisfactorily, but was 
seriously underpowered. The proposed armament 
comprised three 37-mm or two 57-mm cannon, but 
these were not installed pending the availability of 
‘TR-1A turbojets, which, to be fitted to the second proto 
type, theoretically offered 3,316 Ib st (1 505 kgp) each, 
The TR-1A had not been cleared for fight testing by the 
time Alekseev's OKB was assigned a pair of Rolls 
Royce Derwent centrifugal-flow turbojets imported 
from the UK. The second prototypel-211 was duly modi- 
fied to take the Derwent engines as the 1-215 (which 
see). Discontinuation of the TR-1A turbojet led to aban 
donment of the I-211 in favour of the I-216, The following 
data are OKB estimates based on fully-rated TR-1 
engines. Max speed, 581 mph (936 km/h) at sea level, 
565 mph (910 km/h) at 13,125 ft (4.000 m). Time to 
16,405 ft (5 000 m), 3.0 min. Range, 969 mls (1550 km), 
Empty weight, 9,612 lb (4360 kg). Loaded weight, 
16,424 lb (7 450 kg). Span, 40 ft 244 in (12,25 m), Length 
37 ft 1045 in (11,64 m). Height, 12 ft 07 in (3,68 m). Wing 
269.1 sq ft (25,00 m'). 


‘The 1-211 (above) proved seriously underpowered, 


ALEKSEEV I-215 


Semyon Alekseev's OKB encountered little difficulty in 
jpting the basic 1-211 to take a Rolls-Royce Derwent 
Centrifugal-flow engine in place of the axial-flow Lyulka 
‘TR1. Owing to the centrally-mounted wing nacelles of 
the fighter, it proved possible to mount the larger 
diameter compressor of the British engine forward of 
the wing leading edge. Thus, apart from some structu: 
ral redesign associated with and adjacent to the wing 
nacelles, the 1-215, as the Derwent-engined aircraft 
was designated, was virtually identical with the 1-211, 
and the first flight took place on 31 December 


USSR 


‘The Derwent-powered 1-215 (above) began life as the 
‘Second prototype of the Alekseev I-211 fighter. 
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ALEKSEEV 


1947. The Derwent turbojets were rated at 3,504 Ib st 
(1.690 kgp) each, rectifying the power inadequacy of 
the earlier fighter, but the wing centre section structure 
began to display fatigue cracking early in the test pro 

gramme. Strengthening of the centre section dictated 
uansfer of the twin-wheel main undercarriage units 
from wing wells to the fuselage, a second prototype, 

the 1-218D (the suffix indicating dubler), being com 

pleted with a bicycle arrangement of larger-diameter 
paired wheels retracting into the fuselage fore and aft 
of the main fuel tanks, with small outriggers retracting 
into fairings beneath the engine nacelles. The I-215D 
was flown in the spring of 1948. Tests resulted in a 
recommendation by the Ministry of the Aviation In- 

dustry that series production be undertaken. A tandem 
two-seat night fighter version of the same basic design, 

the 1-212 powered by two 6,004 tb st (2270 kgp) Rolls: 

Royce Nene turbojets and having a larger wing, was 
being readied for flight testing at this time. However, 
Aleksandr Yakovlev's comment during a Kremlin meet 
ing tothe effect that the 1-212 was “another copy of the 
Me 262" may be presumed to have influenced Yosif 
Stalin in his decision to disband the Alekseev OKB 
without flight testing the 1-212, and, as a consequence, 
terminating the 1-215, The following data relate to the 
first prototype I-215, Max speed, 603 mph (970 kan/h) at 
804 level, 596 mph (960 km/h) at 19,686 ft (6 000 m). 
Time to 16,405 ft (5000 m), 2.8 min. Normal range. 
1,056 mis (1 700 km). Empty weight, 8,840 lb (4 010 kg) 
Loaded weight, 15,190 Ib (6 890 kg). Dimensions as for 
rath 


ALTER A.1 Germany 
Conceptually adhering closely to the Nie 11 Bébe if not 
‘an outright copy of the French design, the A.1 single- 
seat fighter, designed by Kallweit and Ketterer and 
built by the Ludwig Alter-Werke of Darmstadt, was 
first flown in February 1917 by Georg Sell. A single-bay 
sesquiplane with T-type interplane struts, the A.1 was 
‘of wooden construction with fabric and plywood cover: 
ing, Armament consisted of two synchronised 7,92-mm 
LMG 08/15 machine guns and power was provided by a 
110 hp Goebel Goe Il seven-cylinder rotary engine. The 
A.1 was demonstrated to the Idflieg (Inspektion der 
Fliegertruppe), but the type was rejected, performance 
being considered inadequate and the structure being 


‘Tho Alter A.1 followed closely the design of the 
Niouport Bébé, but offered inadequate performance. 


viewed as insufficiently robust, further development 
being discontinued. Max speed. 110 mph (177 km/h). 
Time to 9,840 ft (3.000), 12.8 min. Loaded weight, 
1,124 Ib (610 kg). 


AMIOT-S.E.C.M. 110 France 
Flown for the first time in June 1928, the Type 110 was 
designed by M Dutartre as a contender in the so-called 
“Jockey” lightweight interceptor contest in which it 
competed against nine other types. Two prototypes 
were built, these being of all-metal construction and 
‘powered by the 500 hp Hispano-Suiza 12Mb 12-cylinder 
liquid-cooled engine, the first prototype having fabric 
and the second metal wing skinning. Basically a para- 
sol monoplane, the Type 110 was fitted with a jettison: 
able aerofoil-section fuel tank inserted in the fuselage 
aft of the main undercarriage members in the form of 
stub wings. Armament comprised two Vickers guns. 
On1 July 1929, the first prototype was destroyed in an 
accident and no further development was undertaken 
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‘The Amiot-S.E.C.M. 110 (above and below) was one of 
10 contenders in the so-called "Jockey" lightweight 
fighter contest of the late ‘twenties. 


~—— 


Max speed, 184 mph (296 km/h). Range, 310 mis 
(500 kin). Time to 13,125 ft (4000 m), 6 min. Empty 
weight, 2,469 lb (1120 kg). Loaded weight, 3,307 tb 
(1.500 kg). Span, 34 ft 544 in (10,50 m). Length. 21 fe 4 in 
(6,50 m). Height, 9ft 2%4 in (2.83 m), Wing area, 
226.05 sq ft (21,00 m*). 


Russia 


In the spring of 1916, the chief engineer of the Anatra 
company of Odessa, a French designer named Elisée 
Alfred Descamps, was ordered to build a single-seat 
fighter based on the Anasal (also known as the Anatra 
DS) two-seat reconnaissance biplane. Retaining the 
Anasal's two-bay configuration and fabric-covered 
wooden construction, the fighter, dubbed the Anadis. 
differed only in having the rear cockpit deleted, provi 
sion made for forward-firing armament and the unusual 
150 hp Salmson 9U (Canton-Unné) water-cooled radial 
replaced by a similarly-rated Hispano-Suiza Vee-eight 
water-cooled engine. The prototype Anadis was flown 
‘on 23 October 1916 by the factory test pilot, another 
Frenchman, Jean Robinet. He and Descamps then 
planned to modify the Anadis as a two-seater and fit it 
with extra tankage for their use in escaping Russia in 
the event that the threatened revolution took place. 
This plan was discovered and exposed by one Lt Kono- 
nenko, an Imperial Army acceptance pilot attached to 
Anatra, flight testing consequently continuing as a 
single-seater. Trials continued until 11 November, the 
official report to the Imperial Army stating that it was 

not inferior to any German aircraft of the same type 
(sic) and with greater power." Nevertheless, no further 
examples were ordered and the prototype languished 
at the Odessa factory until 14 October 1917, when. 
piloted by Staff Capt N A Makarov, it took-off for a flight 
(Odessa-Salonika-Rome-Marseilles-Paris and back to 
Russia. Unfortunately, the Anadis suffered engine 
failure near Iasi, Romania, and was written-off as a re- 
sult of the ensuing forced landing. No photograph of 
the Anadis is known to have survived. Max speed, 
95 mph (153 km/h). Time to 3,280 ft (1000 m), 7.5 min. 
Empty weight, 1.466 lb (665 kg). Loaded weight, 
2,568 lb (1 165 kg). Span, 37 ft 44s in (11.40 m). Length, 
25 ft Bie in (7.75 m). Wing area, 398.27 sq ft (37,00 m’). 


ANATRA ANADIS 


ANF-MUREAUX 114 


In 1930, the Ateliers des Mureaux amalgamated with 
the Ateliers de Construction du Nord de 1a France 
(ANF), and the first aircraft to appear after the amalga- 

mation were the Mureaux 110 and 111 designed by 
‘Andiré Brunet to participate in the two-seat reconnais: 

‘sance aircraft programme initiated in 1928, The first of 
these all-metal parasol monoplanes was flown in April 
1931, the initial production derivative being the 
Mureaux 113, Two early production airframes were 
completed during the summer of 1933 as two-seat night 
fighters under the designation Mureaux 114, these dif 

fering from the Mureaux 113 primarily in being 
equipped with searchlights, Powered by a 650 hp His: 

pano-Suiza 12 Ybrs 12-cylinder liquid-cooled engine, 
the Mureaux 114 carried an armament of two fixed for 

ward-firing 7,7-mm MAC machine guns in the fuselage 
and two Lewis guns on a flexible mounting in the rear 
cockpit. Max speed, 194 mph (312 km/h) at 16,405 ft 
(5.000 m). Climb to 16,406 ft (5 000 m), 8.9 min. Range, 
572 mls (920 km). Empty weight, 3,704 Ib (1 680 kg), 
Loaded weight, 5,644 lb (2 560 kg). Span, 50 ft 614 in 
(15.40 m). Length, 32 ft 11% in (10,06 m). Height, 12 f 
6 in (3,81 m). Wing area, 375,67 sq ft (34,90 m’), 


France 


‘The Mureaux 114 two-seat night fighter was 
fundamentally similar to the reconnaissance Type 113, 


ANF-MUREAUX 170 France 
Designed to meet the requirements of the 1930 single: 
Seat fighter programme which specified the use of a 
supercharged engine and a maximum speed of at least 
217 mph (360 km/h), the Mureaux 170 was powered by 
a 690 hp Hispano-Suiza 12 Xbrs 12-cylinder liquid: 


‘The Mureaux 170 offered a poor view for landing. 


ANSALDO 


(Above) The first of two prototypes of the Mureaux 170 
‘which competed in the 1930 fighter programme. 


‘cooled engine and carried an armament of two 7,7-mm 
MAC (Vickers) machine guns in the wings. Of all-metal 
Construction, the Mureaux 170 was first flown in 
November 1932, a second prototype, built as a private 
venture, flying in March 1934, Several changes were 
made to the size and positioning of the radiator bath, 
nd the fighter was rejected primarily because of the 
poor visibility from the cockpit for landing. Max speed, 
236 mph (380 km/h) at 14,766 ft (4 500 m). Climb to 
92,810 ft (10 000 m), 23.4 min. Empty weight, 2,643 Ib 
(1199 kg). Loaded weight, 3,682 lb (1670 kg). Span 

97 ft 4in (11,38 m). Length, 26 fe 11 in (7,90 m). Height, 
fe 10% in (3,00 my, Wing area, 210.54 sq ft (19,56 m") 


ANF-MUREAUX 180 France 
Exsentially a two-seat derivative of the Mureaux 170, 
the Mureaux 180 employed a similar all-metal struc 
ture, but a frontal radiator was provided for the 690 hp 
Hispano-Suiza 12 Xbrs engine. The sole prototype was 
first flown on 10 February 1936, but in April the original 
single fin-and-rudder assembly was replaced by twin 
fins and rudders, and an HS 12 Xcrs engine with provi 
Sion for a 20-mm Hispano-Suiza cannon firing through 
the propeller shaft was installed, engine output being 
unchanged. Proposed armament comprised one 20-mm 
éngine-mounted cannon, two wing-mounted 7,7-mm 
MAC machine guns and one 7,7-mm gun on a flexible 
mounting in the rear cockpit. The following figures re 
{ate to the Mureaux 180 in its final form. Max speed, 
235 mph (379 km/h) at 16,405 ft (6.000 m). Climb to 
21,325 ft (6 500m), 7.5 min. Range, 466 mls (760 km). 
Empty weight, 2,791 lb (1266 kg). Loaded weight. 


‘The Mureaux 180 is illustrated (below) in the form in 
‘which it originally flew and (above) with the later 
twin-fin-and-ruddor tail assembly. 


4,306 lb (1 953 kg). Span, 97 ft 434 1n (11,40 m). Length, 
25 ft 84 in (7,83 m). Height, 10 ft 8% in (3,26 m). Wing 
area, 210.54 sq ft (19,56 m’). 


ANF-MUREAUX 190 France 


Designed by André Brunet, the Mureaux 190 light 
Weight single-seat fighter was of all-metal construction 


‘The Mureaux 190 (above) conformed with the French 
mid ‘thirties vogue for lightweight fighters, 


and powered by # Salmson 12 Vars 12-cylindet in: 
verted: Vee air-cooled engine of 450 hp. Proposed arma: 
ment comprised an engine-mounted 20-mm cannon 
and two wing-mounted 7,7-mm machine guns. The 
prototype Mureaux 190 was flown for the first time in 
July 1936, but tests were abandoned in 1937 because of 
the poor reliability of the Salmson engine, and a pro: 
jected development with a retractable undercarriage, 
the Mureaux 191, was dropped. Max speed. 311 mph 
(500 ken/h) at 13.125 ft (4 000 m), 267 mph (430 km/h) at 
0a lovel. Endurance, 2.6 hrs. Empty weight. 1,874 Ib 
(850 kg). Londed weight, 2,844 Ib (1290 kg). Span, 27 ft 
6 in (8,38 m). Length, 23 ft 713 in (7,20 m). Height, 91 
1046 in (3,00 m). Wing area, 107.64 sq ft (10,00 m’) 


‘The Mureaux 190 sutfered poor engine reliability. 


ANSALDO S.V.A. 


In the summer of 1916, Ingegneri Umberto Savoia and 
Rodolfo Verduzio of the Direzione Tecnica dell” Aero- 
nautica Militare (Technical Directorate of Military 
Aviation), together with Ingegner Celestina Ronatellt, 
began designing a single-seat fighter around the 
205 hp SPA 6A six-cylinder water-cooled engine, The 
task of supervising the development and production of 
the fighter was assigned to the Societh Anaaldo, and 
thus the prototype, first flown on 19 March 1917, wa: 


Italy 


(Below) The original S.V.A. fighter prototype which 
‘entered flight test in March 1917. 


designated §,V.A. (Savoln-Verduzio-Ansaldo), The 
8.V.A. was a conventional biplane of wooden construc- 
tion with interplane bracing of the Warren truss type 
and an armarent of two synchronised 7,7-mm Vickers 
machine guns. It displayed exceptional speed but, in: 

herently stable, was considered to lack the manoouvra: 

bility demanded for fighter-versus-fighter combat. 

However, its excellent range rendered jt suitable for 
the reconnaissance fighter rle, and the Aviazione Ml 

tare decided to adopt the $.V.A. for this task, Deliveries 
of the initia! production version, the S.V.A.2, had moan: 

while commenced in the autumn of 1917, 66 being built 
by the year's end and this model being assigned to 
training. Max speed, 137 mph (220 km/h). Time to 
9,840 ft (3 000 m), 11.35 min. Endurance, 3 hrs. Empty 
weight, 1,477 lb (670 kg). Loaded weight, 2,100 1b 
(952 kg). Span, 29 ft 108 in (9,10 m). Length, 26 1 6% in 
(8,10.m). Height, 8 ft 8% in (2,65 m). Wing area, 

260.49 sq ft (24,2 m*) 


ANSALDO S.V.A.3 Italy 


Built tinder licence by the AER concer at Orbassano, 
the S.V.A.3 was a reconnaissance fighter production 


(Above and below) The S.V.A.3 is illustrated here in its 
ridotto (reduced) span version which was used 
primarily for airship interception in 1914 


derivative of the S.V.A. fighter, and essentially similar 
tothe $.V_A.4 built in parallel by the Ansaldo factories 
at Borzoli and Bolzaneto. In the spring of 1918 a special 
interceptor version was produced, this having wings of 
reduced span and area. Known as the S.V.A.3 ridotto 
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ANSALDO 


(reduced), this model was used primarily for airship 
interception, and although standard armament re- 
mained two synchronised 7,7-mm Vickers guns, some 
examples were fitted with an additional weapon firing 
upwards at an oblique angle, Power was provided by 
an SPA 6A engine of 220hp. Max speed, 149 mph 
(240 kaw/h), Time to 13,126 fe (4.000 m), 13 min. End: 
ance, Ihrs. Empty weight, 1,470 lb (667 kg). Loaded 
weight, 1,965 Ib (891 kg). Span, 25 ft 5% in (7,76 m) 
Length, 26 fe 67 in (8.10 m). Height, 8 f 8 in (2,65 m). 
Wing area, 236.8 sq ft (22,0 m') 


ANSALDO S.V.A.4 Italy 


‘The S.V.A.4 was the first reconnaissance fighter de- 
velopment of the S.V.A. to be built in substantial quan- 
tities. It did not demand an escort in performing recon: 
naissance missions as it could accept combat with 
fighters on reasonably equal terms, and break off com- 
bat at will by utilising its high speed. It was powered by 


Evolved as a reconnaissance fighter, the $.V.A4 
(above) entered service early in 1918. 


4206 hp SPA 6A six-cylinder water-cooled engine, and 
normally carried two synchronised 7,7-mm Vickers 
guns, although the starboard gun was sometimes re- 
moved when a reconnaissance camera was carried 
‘The S.V.A4 entered service with the Aviazione Mil 
itare early in 1918, Max speed, 134 mph (216 km/h). 
Time to 9,840 ft (3 000m), 12 min. Max endurance, 
3.6.hrs, Empty weight, 1,545 tb (701 kg). Loaded 
weight, 2,150 Ib (975 kg). Span, 29 ft 10% tn (9.10 m) 
Length, 26 ft 6% in (8,10 m). Height, 8 ft 85 in (2,65 m). 
Wing area, 260.49 sq ft (24,20 m*). 


ANSALDO S.V.A.5 


Italy 


Built in larger numbers than any other single-seat 
derivative of the S.V.A., the $.V.A.5 was a reconnals- 
sance-fighter-bomber armed with two 7, 7-mm synchro- 
niged Vickers machine guns and carrying two recon: 
naigsance cameras ot light bombs slung on the 
fuselage sides on special clips. Initial production 
‘examples were powered by the 205 hp SPA 6A engine, 
but later examples had the higher compression version 
of that engine rated at 230hp. Some, V.A.5s were fitted 
with the 260 hp Isotta-Fraschini V6 engine with which 
‘a maximum speed of 149 mph (240 km/h) was attain: 
able, The majority of the 1,248 S.V.A. aircraft built 
during 1917-18 were S.V,A.s. Max speed,-143 mph 
(230 km/h). Time to 9,840 ft (3 000 m), 10 min. Normal 
endurance, 3 hrs. Empty weight, 1,500 lb (680 kg) 
Loaded weight, 2,315 lb (1050 kg). Span, 29 ft 10% in 


‘The $.V.A.6 (below) was a multi-role aircraft 
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‘The S.V.A.5 (above) was built in larger numbers than 
any other Savoia-Verduzio-Ansaldo fighter. 


(9,10 m). Length, 26ft 6% in (8,10 m), Height, 8 ft 
(2,65 m). Wing area, 260.49 sq ft (24,20 m’). 


ANSALDO LS.V.A. 
A single-seat float fighter version of the S.V.A.. the 
IS.V.A. (the “I” prefix indicating Idro or water) was 
built at La Spezia in 1918. Power was provided by a 
205 hp SPA 6A engine and armament consisted of two 
synchronised 7,7-mrm Vickers machine guns. A total of 
50 1S.V.A. fighters was manufactured and these air 
craft were used both for the defence of naval bases and 
coastal reconnaissance. Max speed, 121 mph 
(195 km/h) at soa level, 112 mph (180 km/h) at 6,560 ft 
(2000 m). Endurance, 3 hrs, Empty weight, 1,936 lb 
(878 kg). Loaded weight, 2,426 Ib (1 100 kg). Span, 29 ft 
10¥4in (9,10 m). Length, 30 ft 6¥# in (9,90 m). Height. 
12 ft 134 in (3,70 m). Wing area, 263.72 sq ft (24,5 m"). 


Italy 


\ a 3 


were confined to home defence tasks, and 75 were sup: 
plied to Poland in 1920-1, a further 50 being licence-built 
by Plage & Laskiewice. The Balilla was of wooden con: 
struction and carried an armament of two synchronised 
7,7-mm Vickers guns. The power plant was either the 
206 hp SPA 6A or the 220 hp higher compression ver 
‘sion of that engine, while the A.1bis was fitted with the 
260 hp Isotta-Fraschini V6. The following details apply 
tothe 220 hp A.1, Max speed, 137 mph (220 km/h) at sea 
Jevel. Time to 9,840 ft (3.000 m), 8.6 min. Endurance, 
2.5 hrs. Empty weight, 1,411 1b (640 kg), Loaded 
weight, 1,951 lb (885 kg). Span, 26 ft 2¥9 in (7,68 m). 
Length, 21 ft 3% in (6,50 m). Height, 9 ft 4¥4 in (2,85 m), 
Wing area, 226.05 sq ft (21,00 m’). 


‘The LS.V.A. float fighter (above) was used for the 


defence of naval bases and coastal reconnaissance. 


ANSALDO A.1 BALILLA Italy 
Owing much to the §.V.A., the A.1 Balilla (Hunter) 
single-seat fighter was flown for the first time in the 
autumn of 1917, but, lacking the agility of its contem: 
poraries, it was manufactured in only limited quanti- 
ties, a total of 166 Balillas being built in 1918. These 


‘The Ansaldo A.1 Balilla (below) was built in limited 
‘numbers and confined largely to home defence. 


‘The A.1 Balilla (above) was licence-built in Poland. 


ANSALDO A.C.2 Italy 
In 1924, Aeronautica Ansaldo SA acquired manufac 
turing rights in the Dewoitine D.1 single-seat fighter, 
assembling one example as the A.C.1. This served as a 
basis for a modified version of the fighter with margi 
nally smaller overall dimensions which entered produc: 
tion as the A.C.2 in 1926. Powered by a 300 hp Hispano: 
Suiza HS 42-8 eight-cylinder water-cooled engine and 
carrying an armament of two synchronised 7,7-mm 
Vickers guns, the A.C.2 was of metal construction and 


ARADO 


The A.C.2 (above) was a modified Dewoitine D.1 


112 examples were delivered to the Regi 
during 1925. Max speed, 150 mph (242 km/h) at sea 
level. Time to 3,280 ft (1000 m), 2.15 min, to 9,840 ft 
(9000 m) 8.15 min, Endurance, 2.6 hrs. Empty weight. 
1,828 lb (829 kg). Loaded weight, 2,522 Ib (1144 kg) 
Span, 35 ft 844 in (10,88 m). Length, 24 ft 212 in (7,98 m). 
Height, 9 ft 1% in (2,79 m). Wing area, 215.28 sq ft 
(20,00 m*). 


Aeronautica 


‘The A.C.3 (above) was based on the Dewoitine D.9, 


ANSALDO A.C.4 


‘The A.C.4 was a direct development of the A.C. 
Which it differed primarily in having a 410 hp Fiat A.20 
engine. Possessing a similar armament to the earlier 
fighter, the A.C.4 was flown in 1927, but only one proto: 

jpe was built. Max speed, 157 mph (253 km/h) at sea 


Evolved from the Dewoitine D.!, the A.C.2 (above) for 
the Regia Aeronautica was dimensionally smaller. 


ANSALDO A.C.3 


Based on the Dewoitine D.9, the A.C.3 differed pet: 
marily in having slightly increased wing span andarea, 
and a marginally reduced averall length. Powered by a 
420 hp Gnome-Rhone Jupiter IV nine-cylinder radial, 
the prototype was flown early in 1926, and a total of 160 
A.C.38 was delivered between September 1926 and 
April 1927. Armament normally comprised two fuse 
lage-mounted and two wing-mounted 7,62-mm Darne 
machine guns, but the latter were sometimes replaced 
bya single gun above the wing centre section mounted 
to fire upward at an oblique angle. During the ‘thirties, 
tho A.C.3s were employed in the assault rdle and were 
finally phased out in the summer of 1938. Max speed. 
159 mph (247 km/h) at sea level. Time to 3,280 ft 
(1000 m), 1.7 min, to 9,840 ft (3,000 m), 6.2 min. Endu 
Tance, 2.83 hrs. Empty weight, 2,114 Ib (969 kq). Loaded 
weight, 2,981 Ib (1 362 kg). Span, 41 ft 11% in (12,80 m). 
Length, 23 ft 10% in (7.28 m). Height, 9ft 7% in 
(2,93 m), Wing area, 269.1 3q ft (25,00 m*) 


Italy 


During the ‘thirties, the A.C.3 fighter (below) was 
given the assault réle until phased out in 1938, 


‘The A.C.4 (above) was derived from the A.C.2, but 
failed to progress further than prototype stage. 


el. Time to 3,280 ft (1 000 m), 
100 m), 7.65 min. Endurance. hrs. Empty 
2,227 Ib (1010kg). Loaded weight, 2,879 Ib 
z 0,88 m). Length, 


wo 9.8 


weight 
(1.306 


ig). Span, 


in (7,38 m). Height, 9 ft 1% in m). Wing area, 
216.28 sq ft (20,00 m*) 

ARADO SDI Germany 
Of relatively advanced concept and the first fighter to 


be built by the Arado Handelsgesellschaft of Warne: 
mind, the SD I was designed by Ing Walter Rethel and 
owed much to experience gained with Fokker. Of com- 
paratively small overall dimensions, the SDI was a 
single-seat sesquiplane of mixed construction. The 
fuselage was of welded steel tubing with light alloy 
skinning to the cockpit firewall and fabric aft. The 
wings were wooden with plywood skinning, featuring 
aiterons in the upper wing only, the cellule having 
V-type interplane and lacking conventional fly 
ing wires. The SDI was powered by a 426 hp nino: 
cylinder Gnome-Rhone Jupiter ait-cooled radial and 

mament comprised two synchronised 7,9 08/15 
machine guns. The first fighter design to be the subject 


(Above and below) The SD 1 was the first fighter to be 
built by Arado and owed much to the experience 
gained by its designer while working with Fokker. 


the Reichswehrministerium. the SD 1 
nely, the first of two prototypes fly: 
ing a 1927. Evaluation revealed poor low. 
speed handling characteristics, and, as it was con 
sidered to be structurally unsound by the RWM, its de 
velopment was discontinued in favour of an entirely 
new design, tho SD Il. Max speed, 171 mph (275 km/h) 
at 16,405 ft (5 000 m), 152 mph (245 kin/h) at sea level, 
Empty weight, 1,874 Ib (850 kg). Loaded weight. 
2,712 lb (1230 kg). Span, 27 ft 6M in (8,40 m). Length, 
i in (6,75 m) 


22mt 


ARADO SD II 


Larger and substantially heavier than the preceding 
SDI, and utilising a more conventional unequal-span 
biplane wing cellule with N-type interplane struts and 
flying wires, the SD II was designed by Ing Walter Re- 
thel and a sole prototype was completed in 192 

competitor for the HD 37, a second airframe be 
the SD Ill, Of mixed construction, with fabric-covered 
wooden wings and a welded steel-tube fuselage, the 


Germany 


‘The SD I! (above) initiated the line of fighter 
development that was to lead, in 1930, to the Ar 64. 


SD fl was powered by a geared Siemens und Halske: 
built Jupiter VI nine-cylinder radial, which, with a 
maximum rating of 530 bp, drove a large-diameter, 
slow-running three-bladed propeller requiring a high 
angle of attack on the ground. Armament remained two 
7.9-mm synchronised 08/15 machine guns, The SD II 
demonstrated rather difficult flying characteristics 
but, together with the SD II, provided a basis for the 
Series-production Ar 64. Max speed, 146 mph 
(235 km/h) at 16,405 ft (5 000 m), 138 mph (222 kan/h) at 


a 


ARADO 


sea level. Empty weight, 3,186 lb (1445 kg). Loaded 
weight, 3,902 lb (1 770 kg). Span, 32 ft 5% in (9,90 m) 
Length, 24 ft 4%4 in (7,40 m). Wing area, 247.58 sq ft 
(23,00 m'). 


ARADO SD II Germany 
Built in parallel with the SD Il, the SD Ill employed a 
basically similar airframe, but replaced the geared 
engine with a direct-drive Siemens und Halske-built 
Jupiter VI with a maximum output of 510hp and a 
smaller-ciameter two-bladed propeller. The contours 
of the forward fuselage were revised and a shorter 
undercarriage with increased rake was fitted, Arma: 
ment was identical to that of the SDI, and the SD IIT 
similarly served as a development aircraft for the Ar 64 
fighter. Max speed, 140 mph (225 km/h) at 13,125 ft 
(4.000 m), 132 mph (212 km/h) at sea level. Span, 32 f 
5¥4 in (9,90 m), Length, 25 ft 544 in (7,75 m). Wing area, 
(247.58 sq ft (23,00 m'). 


(Above and below) The SD Il was to lead directly to 
the first production fighter of Arado design, the Ar 64, 
and was basically similar to the SD 11, 


ARADO SSDI 


Built in 1930 as a catapultable single-seat float fighter, 
the SSD I possessed no commonality with other Arado 
fighters of the period. A single-bay equi-span biplane 
with plywood-covered wooden wings with N-type 
interplane struts, and, unlike preceding fighter aircraft 
from the Warneminde-based company, ailerons in 
both upper and lower wings, the SSD I was powered by 
a 640 hp BMW VI6,3 12-cylinder Vee-type water 

cooled engine. The upper wing was gulled into the top 
decking of the welded steel-tube fuselage ahead! of the 
cockpit and the lower wing was suspended below the 
fuselage, the gap being occupied by the tunnel-type 
radiator. Initial water trials were conducted at Trave- 


Germany 


The SSD I (below) bore no relationship to the parallel 
‘Ar 64 and was intended for catapult launch. 


‘The SSD I is seen above with the somewhat 
rudimentary undercarriage with which it was tested at 
Lipezk, and, below, as tested at Traveminde in 1930. 


BMW V16,3 12-cylinder Vee-type water-cooled engine. 
These were evaluated at Lipezk during 1931. The 
‘Ar 4c was similarly powered to the first prototype, but 
embodied some minor structural changes. Production 
was initiated simultaneously of the Ar 64d and Ar 64e 
which were the first fighters to be built in quantity in 
Germany since the termination of World War I. The 
‘Ar 644, which introduced redesigned, enlarged vertical 
tail surfaces and a revised undercarriage, was basically 
similar to the Ar 64e, but had a geared Jupiter V1 driv: 

ing a four-bladed propeller whereas the latter had a 
direct-drive version of the engine and a two-biaded 
propeller. A contract fer 20 aircraft was placed by the 
Reichswehrministerium, deliveries commencing in the 
summer of 1932, and 19 of these were assigned to the 
Jagdfiegerschule at Schieissheim and subsequently to 
the Jagdstaffeln of the Fliegengruppe Doberitz and 
Fliegergruppe Damm, together with Ar 65s, Max 
speed, 185 mph (260 km/h) at 16,405 ft(5 000 m). Empty 
weight, 2,746 Ib (1245 kg). Loaded weight, 3,682 Ib 
(1670 kg). Span, 22 5% in(9,90 m) Length, 26 ft 774 in 
(7,82 m). 


minde with a central main float and twin outrigger sta 
bilising floats. The SSD Iwas subsequently fitted with a 
somewhat rudimentary wheel undercarriage to permit 
trials at Lipezk, the clandestine German fying school in 
the Soviet Union, where the armament of twin 7,9-mm. 
guns was fitted. The Heinkel HD 38 was selected in 
preference to the SSD I, the sole prototype of which was, 
assigned in April 1932 to the Luftdienst GmbH, and, a 
year later, to the Deutsche Verkehrsfiegerschule 
(DVS), the German commercial pilots’ school. The fol 
lowing data relate to the SSD I with wheel undercar 
riage. Max speed, 174 mph (280 km/h). Empty weight. 
3,587 lb (1 627 kg). Loaded weight, 4,475 Ib (2 030 kg). 
Span, 32 ft 9% in (10,00 m). Length, 27 ft 10% in 
(8,50 m). Wing area, 333.69 sq ft (31,00 m*). 


Germany 


Essentially a derivative of the SDI and Il, the Ar64 
single-seat fighter was produced by the Arado Han- 
delsgeselischaft as a result of an invitation received in 
1929 from the Reichswehrministerium vo develop a suc 
cessor for the Fokker D XIII fighters then in use at 
Lipezk. The first prototype, the Ar 64a which entered 
flight test in the spring of 1930, was powered by a 
530 hp Siemens und Halske-built direct-drive Jupiter VI 
nine-cylinder radial. Like preceding Arado fighters, the 
‘Ar 64a was of mixed construction, and it was joined by 
two examples of the Ar 64b powered by the 640 hp 


The Ar 64d (below) was built in parallel with the Ar 
64e which differed in having a direct-drive engine. 


‘The first Arado production fighter, the Ar 64d, 


ARADO Ar 65 Germany 
Intended as a successor to the Ar G4, the Ar 65 
appeared in 1931 with a 750 hp BMW VI 7,3 12-cylinder 
water-cooled engine and an armament of two 7,9-mm 
synchronised machine guns. Three prototypes, the 
Ar 65a, 65b and 65c, which embodied equipment 
changes and differed in minor structural details, were 
followed by the initial production model, the Ar 66d, in 
1933. Minor changes resulted in the Ar 6Se and 65f pro: 
duction models, which had the vertical fuselage maga: 
zine for six 22-1b (10-kg) bombs deleted. The Ar 65 was 
operated, alongside the Ar64, by both the Flieger 
Gruppe Déberitz and Fliegergruppe Damm, and, in 
1935, relegated to the tuitional role. Twelve aircraft 
were presented to the Royal Bulgarian Ait Force in 
1937. Production of the Ar 65 terminated early in 1936, a 
total of 85 Ar 650 and Ar 65f aircraft having been de: 
livered. The following data relate to the Ar 6be. Max 
speed, 186 mph (300 kaw/h) at 5415 fe (1 650 m). Time to 


9,280 ft (1.000 m), 1.5min. Empty weight, 3,329 1b 
(1610 kg). Loaded weight, 4.256 Ib (1930 kg). Span, 
36 fe 9 in (11,20 m). Length, 27 ft 64 in (8,40 m). Height, 
It 2% in (3,42 m). Wing area, 322.92 sq ft (30,00 m*) 


‘The Ar 65 is illustrated above and is seen below in 
service with the Royal Bulgarian Air Force. 


ARADO Ar 67 Germany 
Appreciably smaller and lighter than the Ar 65, the 
‘Ar 67a, powered by a Rolls-Royce Kestrel VI 12:cylinder 
liquid-cooled engine rated at 640 hp at 14,000 ft 
(4.267 m), was flown in the late autumn of 1933. Peatur 


Ing a welded steehtube fuselage, wooden wings and 
fabric and plywood skinning, the Ar 67 was tohave car 
tied an armament of two 7,9-mm MG 17 machine guns. 
but development was abandoned in favour of the Ar 68, 
only one prototype being completed. Max speed, 
211 mph (340 km/h) at 12,370 fe (3.770 m). Initial climb, 
1,575 ft/min (8,0 m/sec). Empty weight, 2,800 lb 
(1270-kg). Loaded weight, 3,660.b (1 660 kg). Span, 
31 ft 9.1 (9,68 m). Length, 25 ft 11 in (7,90 m). Height, 
10 ft 2 tn (3.10 m), Wing area, 269.74 sq ft (26,06 m") 


Germany 
Developed! in paraliol with the Ar 67, the Ar 68 was first 
flown in the summer of 1934, the initial prototype, the 
‘Ar 680, having a BMW Vid engine rated at 750 hp for 
fone minute at sea level. The second and third proto: 
types, the Ar 68b and 68¢, differed primarily in having 
the lator Junkers Jumo 210A 12-cylinder inverted-Veo 
liquid-cooled engine rated. at 680 hp for take-off. the 
lattor carrying an armament of two 7,9-mm MG 17 
machine guns with 600 rpq. The fourth and fifth proto 
Lypes, the Ar 684 and 680 rexpectively powered by the 
BMW VI and Jum 210Da, were production prototypes, 


(Immediately loft and below) The Rolts-Royce Kestrel: 
engined Ar 67a which was developed in paratlel with 
the Ar 68 which proved superior under tout. 


ARADO 


An example of the Ar 65f fighter at a Jagdfliegerschule 
{in the Luftkreis 111 (Dresden) area, 1937. 


Shortages of the Jumo engine delayed planned quan: 
‘ity manufacture of the Ar 68E-4, an interim production 
version, the Ar 68P:1 with the BMW VI 7.32 engine, 
being produced during the spring and summer of 196, 
‘This was followed by the Ar 68E-1 with the Jumo210Da 
engine later in the year, this engine later giving place to 
the similarly rated Jumo 210Ea. Two Ar 68Es under: 
went operational trials in Spain during 1998, and during 
the early weeks of World War II this type was operated. 
5 a night fighter by the Luftwaffe, The Ar 68H, which 


+ 
ae 


‘An Arado Ar 68F of 3.Staffel of Jagdgeschwader 135 
‘which operated from Bad Aibling during 1937, 


appeared as a single prototype in the spring of 1937, 
featured an 850 hp supercharged BMW 132Da nino: 
cylinder air-cooled radial and an enclosed cockpit. The 
following data are for the Ar 68E-1. Max speed, 190 mph 
(306 keh) at sea Jovel, 208 mph (336 kuvh) at 8,696 ft 
(2660 m). Initial climb, 2,480 ft/min (12,6 m/sec) 
Range, 310 mls (500 km). Empty weight, 3,627 Ib 


(Above) Tho fifth prototype, the Ar 68 V5, served as a 
production prototype for the Jumo 210Da-engined Ar 
‘68-1 (bolow) which served into World War IL 
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(1600 kg). Loaded weight, 4,453 lb (2.020 kg). Span, 
36 ft 14n (11,00 m). Length, 31 ft 2 in (9,50.m). Height, 
10 ft 10 in (3,30 m). Wing area, 293.85 sq ft (27,3 m*), 


‘The Ar 68E of Ltn Riegel, the Gruppe adjutant of IIT 
Gruppe of JG 141 at Purstenwalde in 1938, 


tion version of the Arado fighter with a Jumo 210Ea and 
fully -retractable main undercarriage was discontinued 
upon selection of the Messerschmitt Bf 109 to fulfil the 
requirement. The following data relate to the Ar 80 V3. 
Max speed, 264 mph (425 km/h) at 13,125 ft (4 000 m). 


(Above and below) The Ar 68H was built as a single 
prototype, this upgraded, BMW 132-powered version of 
the basic fighter appearing in spring of 1937, 


‘The Ar 80 V2 (above and below) was initially flown 
with a Rolls-Royce Kestrel V, but was re-engined with 
a Jumo 210Ca as illustrated here, 


ARADO Ar 80 


Designed by Dipl-Ing Walter Rethel, the Ar 80 was one 
of four contenders in a single-seat fighter monoplane 
contest and for which the company was awarded a de- 
velopment contract in February 1934, Of all-metal con 
struction with a reverse-gulled cantilever low wing and 
Axed, spatted undercarriage, the first prototype, the Ar 
80 V1, was powered by a Rolls-Royce Kestrel V engine 
with a continuous rating of 695 hp and 812 hp available 
for take-off. This aircraft was destroyed in a landing 
accident, Initially, the second prototype, the Ar 80 V2, 
was similarly powered, but it was subsequently re- 
engined with a Junkers Jumo 210Ca affording 696 hp 
for take-off. Also powered by the Jumo 210Ca, the Ar 80 
V3 was the first prototype fitted with armament, com- 
prising one engine-mounted 20-mm cannon and two 
7,9-mm machine guns in the engine cowling. The Ar 80 
‘V4 was fitted with a fuel-injection Jumo 210Ga engine 
and featured an enclosed cockpit, both this and the Ar 
80 V5 undergoing extensive testing at Rechlin for the 
evaluation of new Instrumentation and subsequently 
atthe Tamewitz armament test centre, finally being re 
tuned to Arado for the defence of the company’s air 
field at Warnemtinde. The Ar 80 V3 was fitted with are- 
vised wing eliminating the inverted gull arrangement 
and was modified as a two-seater. A proposed produc: 


Germany 


(Right) The fourth Ar 80 prototype, the V4, featured an 
‘enclosed cockpit and a fuel-injection engine. 
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Time to 13,125 ft (4.000 m), 5.8 min. Normal range, 
373 mls (600 km). Empty weight, 3,626 Ib (1 645 kg) 
Loaded weight, 4,630 lb (2100 kg). Span, 38 ft 843 in 
(11,80 m). Length, 33 ft 1% in (10,10m). Height, 9 ft 
844 in (2,95 m), Wing area, 226.05 sq ft (21,00 m’). 


ARADO Ar 197 


Designed to meet a requirement for a shipboard fighter 
for use from the carrier Graf Zeppelin. the all-metal 
Ar197 appeared early in 1937. The Ar 197 V1 was 


powered by a Daimler-Benz DB 600 12-cylinder liquid- 
cooled engine rated at 910 hp at 19,125 ft (4.000 m) and. 
was not navalised, The Ar 197 V2 differed primarily in 
having a BMW 132J nine-cylinder radial rated at 616 bp 
for take-off, an arrester hook and catapult spools. The 
1197 V3, which was considered as the production pro- 
totype, had a BMW 132Dc rated at 880 hp for take-off, 
provision for a drop tank, and an armament of two 
20-mm MG FF cannon and two 7,9-mm MG 17 machine 
guns. Provision was made for four 110-Ib (50-kq) SC 60 
bombs. No further development was undertaken. The 
following data relate to the Ar 197 V3. Max speed, 
248 mph (400 km/h) at 8,200 ft (2 500m). Cruising 
‘speed, 220 mph (354 km/h) at 4,920ft (1 500 m). Time to 
13,126 ft (4.000 m), 5.3 min, Normal range, 432 mls 
(695 km). Empty weight, 4,056 lb (1 840 kg). Loaded 
weight, 5,456 Ib (2.475 kg). Span, 36 ft 1in (11,00 m) 
Length, 30 ft 244 in(9,20 m). Height, 11 ft 9% in (3,60 m). 
Wing area, 299.25 sq ft (27,8 m’), 


‘The Ar 197 V3 (above and below) was considered as a 
production prototype, and, at one time, was expected 
to be built for service aboard the Graf Zeppelin. 


ARADO Ar 240C-2 


Several fighter derivatives of the Ar 240 multi-purpose 
aircraft were projected, but only the Ar 240C-2 night 
fighter progressed further than the drawing board, one 
prototype, the Ar 240 V10 (alias Ar 2400-02), boing 
flown. The Ar 240 V10, which flew in the early summer 
of 1943, was powered by two Daimler-Benz DB 603A-2 
12-cylinder liquid-cooled engines each rated at 1,750 hp 
for take-off and 1,850 hp at 6,900 ft (2 100 m). Forward 

firing armament comprised four 20-mm MG 151 cannon, 
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and remotely-controlled dorsal and ventral gun bar 
hettes each mounted two 13-mm MG 131s. An FuG 202 
Lichtenstein radar array was carried. No further proto 
types of the night fighter model were flown, develop 
ment being abandoned. Max speed, 419 mph 
(675 km/h) at 19,685 ft (6.000 m). Normal range, 
1,162 mis (1870 km). Empty weight, 20,4001b 
(2.253 kg). Loaded weight, 28,300 lb (12 837 ka). Span, 
64 ft 544 in (16,60 m), Length, 43 ft 9¥ in (13,35 m). 
Height, 12 1134 in (3.95 m). Wing area, 376.75 sqft 
(35,00 m). 


(Above) The Ar 240 V10 (alias Ar 240C-2) fighter. 


ARMSTRONG 
WHITWORTH F.K.6 


1n1915, Frederick Koolhoven, the chief designer of Sir W 
G Armstrong Whitworth & Co Ltd, initiated work on & 
highly unorthodox three-seat triplane powered by a 
250 hp Rolls-Royce 12-cylinder water-cooled engine. It 
was intended to accommodate two gunners each with 
#0,203-in (7,7-mm) machine gun in shallow nacelles 
Mounted abave the centre wing on each side of the 
fuselage, the gunners being seated ahead of the pro- 
Peller plane of the tractor engine. Although a prototype 
was comploted and allegedly designated F.K5, this 
was: never flown, being extensively damaged as a re 
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Bolieved to have been designated F.K.6, only one 
prototype (above and below) was built, 


sult of a ground loop during its first take-off attempt 
‘The design was extensively revised early in 1916 to 
meet an RFC requirement for an airship interceptor and 
long-range escort fighter. The revised design is 
believed to have been designated F..6 (and certainly 
not F.K.12 as has sometimes been stated) and four 
examples were ordered, two af these heing intended 
forthe RNAS. Inthe event, only one F-K.6 was built, The 
gunners’ nacelles were underslung on the central 
mainplane, armament remained two 0.303-in (7,7-mm) 
Lewis guns and the 250 hp Rolls-Royce engine was re- 
tained. It is believed that relatively limited flight test 
ing was undertaken. Span, 62 ft 0 in (18,89 m). Length. 
97 ft 0% in (11,29 m). Height, 17 ft 0 in (5,18 m 
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ARMSTRONG 
WHITWORTH F.K.9 


‘The F.K.9 two-seat fighter-reconnaissance quadru- 
plane was built by Sir W G Armstrong Whitworth & Co 
Lid as a private venture, and was initially flown in the 
summer of 1916. Initial trials dictated a number of modi: 
fications, including new wings with enlarged ailerons, 
an enlarged fin, a redesigned engine cowling and in- 
creased undercarriage track. In this form, powered by a 
110 hp Clerget 92 rotary engine, and with a designated 
armament of one fixed 0,303-in (7,7-mm) Vickers gun 
and one free 0,303-in (7,7-mm) Lewis gun, the F.K.9 
was officially tested in November-December 1916 at the 
Central Flying School. A production contract for 60 
examples of an improved version, the F.K.10, was 
warded. Max speed, 94 mph (151 km/h) at 6,500 ft 
(1:980.m), 87 mph (140 km/h) at 10,000 ft (3 050 m) 
Time to 6,500 ft (1 980 m), 14.33 min. Endurance, 3 hrs. 
Empty weight, 1,226 Ib (556 kg). weight. 
2.038 lb (924 kg). No dimensions avé 
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ARMSTRONG 
WHITWORTH F.K.10 


Derived from the F.K.9, but embodying considerable re 
design, the F.K.10 two-seat fighter-reconnaissance 
quadruplane retained virtually no more than the hassic 
wing structure of its immediate predecessor. A produc 

tion contract for 50 F.K.10s was given to Angus San- 
derson & Company of Newcastle-on-Tyne on 30 
December 1916 on behalf of the RFC, but only five air 

craft were destined to be completed before the contract 
was cancelled. Three were ordered for the RNAS, two 
of these from the Phoenix Dynamo Manufacturing 
Company and one from Armstrong Whitworth, these 
eventually being completed and tested. The F.K.10 was 
normally powered by a 130 hp Clerget 9B rotary, but at 
Jeast one was flown with a 110 hp Le Rhone, and arma- 

ment comprised one fixed 0.303-n (7,7-mm) Vickers 
gun and one free 0,303-in (7.7-mm) Lewis. Max speed, 
84 mph (135 km/h) at 6,500 ft (1980 m), 74mph 
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(Below) The F-K.10 fighter-recce quadruplane. 


Built as a private venture, the F.K.9 quadruplane 
(above) entered fight test in the summer of 1916, 


(119 km/h) at 10,000 ft (3 050m). Time to 6,600 ft 
(1.980 m), 15.85 min. Endurance, 2.6 hrs. Empty weight, 
1,236 lb (560 kg). Loaded weight, 2,019 Ib (916 kg). 
Span, 27 ft 10 in (8.48 m). Length, 22f 3in (6,78 m). 
Height, 11 ft 6 in (3,50 m), Wing area, 390.4 sq ft 
(36,27 m’) 


Derived from the F.K.9, the F.K.10 (below) was ordered 
into production, but only eight were built owing to 
contract cancelli 


F.M.4 ARMADILLO 


UK 


‘The Armadillo (above and below) was found to possess 
unsatisfactory flying characteristics and a second 
prototype was completed but never flown, 
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ARMSTRONG WHITWORTH 


‘The Armadillo, designed by F Murphy, who had suc 
ceeded F Koolhoven as chief designer to Armstrong 
Whitworth, was initiated late in 1917, and the con 
struction of two prototypes began early in 1918 as a 
private venture, the first of these being flown in April of 
that year. Powered by a 230 hp Bentley 8.R2 nine- 
cylinder rotary, the Armadillo had provision for an 
armament of two synchronised 0.303-1n (7,7-mm) Vick 
ers machine guns, but flying characteristics were 
declared to be most unsatisfactory and fight testing 
was terminated in June 1918, the second prototype 
never being flown, Max speed, 125 mph (20! kma/h) at 
sea level, 113. mph (182 knv/h) at 10,000 ft (3 050 m) 
Time to 10,000 ft (3 060 m), 6.6 min. Endurance, 
hrs. Empty weight, 1,250 1b (567 kg). Loaded 
weight, 1,860 Ib (844 kg). Span, 27 ft 9in (8,46 m) 
Length, 18 ft 10 in (6,74 m), Height, 7ft 10 in (2,38 m) 
Wing area, 232 sq ft (21,55 m*) 


ARMSTRONG WHITWORTH 

ARA UK 
‘The Ara was designed in 1918 to use the extremely pro- 
mising ABC Dragonfly nine-cylinder atr-cooled radial of 
320 hp and three prototypes were ordered. However, 
delays in delivery of the Dragonfly engine led, in 
October 1918, to the decision to abandon all plans to 
produce a Dragonfly-powered fighter in quantity, and 
those companies with such warplanes under develop: 
ment were each allocated one Dragonfly engine in 
December 1918 in order to enable them to complete and 
test one prototype of each of thot designs. Inthe event, 
the ABC engine proved extremely unreliable when the 
Ara commenced trials early in 1919. Nevertheless, a 
second prototype was completed and flown before, late 
in 1919, Sir W G Armstrong Whitworth & Co Ltd closed 
its aircraft department. The planned armament of the 
Ara comprised two 0,303-in (7,7-mm) Vickers guns 
‘Max speed, 150 mph (241 km/h) at sea level, 145 mph 
(233 km/h) at 10,000 ft (3.050 m), Time to 10,000 ft 
(3.050 m), 4.5 min. Endurance, 3.25 hrs. Empty weit 
1,320 Ib (599 kg). Loaded weight, 1,930 lb (875 kg). 
Span, 27 ft 5 in (8,35 m). Length, 20 ft 3in (6,17 m). 
Height, 7 ft 101n (2,39 m). Wing area, 257 sqft 
(23,87 m’), 


eli 


‘The Ara (above and below) was designed around the 
unsuccessful ABC Dragonfly engine, but two proto- 
types were completed and flown during 1919. 
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ARMSTRONG WHITWORTH 

SISKIN IT UK 
Derived from the Siddeley S.R2 Siskin, a single- 
fighter of 1919 built by the Siddeley Deasy Car Co Lic, 
the Siskin II was evolved after the latter concern 
acquired in 1921 the name and goodwill of Sir W G Arm- 


wing, a lower wing of reduced chord and Vee-type in 
stead of parallel interplane struts. The Siskin II] was 
powered by the 350 hp Armstrong Siddeley Jaguar IIL 
engine, and was ordered for the RAF to Specification 
15/22. The prototype was tested in 1923, the first pro: 
duction example flying on 24 March 1924. Armament 
comprised two 0.303-in (7,7-mm) Vickers machine 


‘The Siskin Il (above and below) was a progressive 
development of the Siddeley $.R.2 Siskin of 1919, 


strong Whitworth & Co Ltd, which had closed down its 
aviation department, Retaining the basic features of its 
predecessor, the Siskin II was completely redesigned 
structurally, and embodied fuselage and wing spars of 
high-tensile steel tubing and strip. Powered by a 
325 hp Armstrong Siddeley Jaguar 14-cylinder two- 
row radial, the Siskin Il appeared in August 1922 as a 
two-seater, a second prototype which followed in 
October 1923 being completed as a single-seat fighter. 
The first prototype was later modified as a single-seat: 
er, but the Siskin II failed to attract orders, and the 
second prototype was eventually sold to the Swedish 
Ait Force. Max speed, 148 mph (238 km/h) at sea level, 
140 mph (225 kaw/h) at 10,000 ft (3 050 m). Initial climb, 
1,250 ft/min (6,35 m/sec). Tume to 10,000 ft (3 050 m), 
8 min. Loaded weight, 2,250b (1021 kg). Span, 28 ft 
4 in (8,63 m), Length, 21 ft 6 in (6,55 m). Height, 9 ft 6 in 
(2,89 m). Wing area, 253 sq ft (23,50 m") 


ARMSTRONG WHITWORTH 
SISKIN II UK 


Embodying considerable redesign by comparison with 
the Siskin II, the Siskin III featured an enlarged upper 


‘The first series version of the Siskin for the RAF, the 
‘second production Mk Il is seen above. 


guns, and §0 single-seat examples were built for the 
RAF, one of these later being passed to the RCAF. 
‘Twelve two-seat trainer models were also built. Max 
speed, 134 mph (216 km/h) at 6,500 ft (1980 m), 
128 mph (206 km/h) at 15,000 ft (4 572m). Time to 
10,000 ft (3.050.m), 8.5 min. Empty weight, 1,830 Ib 
(830 kg), Loaded weight, 2.735 lb (1 241 kg). Span, 33 ft 
Lin (10,08 m). Length, 22 ft 6 in (6,85 m). Height, 9 ft 
9 in (2,97 m). Wing area, 296 sq ft (27,50 m’), 


ARMSTRONG WHITWORTH 
SISKIN IIA UK 
By comparison with the Siskin If, the Siskin IIA in- 
troduced a number of major design changes, including 
a lengthened fuselage with raised aft decking, greater 
gap and less upper wing dihedral, and redesigned ver 
tical tail surfaces lacking the ventral fin, Retaining the 
twin 0,303-in (7,7-mm) Vickers gun armament, the Sis- 
kin IIIA was powered by the 426 hp Jaguar IV or super 


(Above) The Siskin TIA entered RAF service in 1927, 


charged Jaguar IVS engine, and the slab-sided fuse- 
lage gave place to a fuselage with rounded sides, The 
Siskin IIA, to Specification 19/23, first flew on 20 
October 1925, and was ordered for the RAF in June 
1926, 412 being built, including 47 dual-control trainers, 


‘A Royal Canadian Air Force Siskin IIIA (below) seen 
fitted with skis while serving at Camp Borden. 
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17 of tho single-soaters being supplied to the RCAF, Of 
the total production, the parent company built 159 
(Blackburn building 42, Bristol 85, Gloster 74 and Vick 
rs 82), At least one was completed as the experimental 
Siskin IB with an uprated engine enclosed by a Town 
Andring, Max sipand,, 156. mph, (251 kn} at sea level, 
142 mph (228 kra/h) at 18,000 ft (4570 m). Time to 


6,000 ft (1525 m), 3.6 min, to 15,000 ft (4 570m 
10.5 min. Empty weight, 2,061 lb (935 kg). Loaded 
Woight, 3,012 1b (1366 kg). Span, 33 f 21n (10,10 m) 


Length, 25 ft 4 in (7,72 m). Height, 
Wing area, 293 sq ft (27,22 m*). 


10 ft 2 in (3,10 m). 


‘The Siskin IIIB (above) was criticised on the score of 
handling and endurance, and was not ordered, 


ARMSTRONG WHITWORTH 
SISKIN V 

The Siskin V actually pr 
‘asenUally a progressive development of the Sis 
retaining the shorter span upper wing, broader chard 
lower wing and parallel struts of the original model, 
Coupling these features with redesigned vertical tail 
surfaces, a forward fuselage with rounded sides, and a 
385 hp Armstrong Siddetey Jaguar I. Armament com 
prised two 7,7-mm machine guns, and the Siskin V was 
the recipient of an order for 70 examples from the 
Romanian government. Production was initiated early 
in 1925, hut in March of that year one of the Romanian 
Siskin Vs was destroyed in a crash while being flown in 
the UK by a Romanian test pilot, and the order was can 


‘The Siskin V (right and below) was ordered by the 
Romanian government, which cancelled the contract 
after one example was destroyed while under test 


A Siskin IIIA of No 43 Squadron, RAF, operating in 
1930-31 from Tangmere. 


celled, At this time an indeterminate number (at least 
10) had been completed, but no deliveries had been 
made. Two Siskin Vs were subsequently flown with 
‘civil registrations. The Siskin IV, the sole example of 
which was built for the 1925 King’s Cup Race, was simi- 
lar, Max speed, 155 mph (249 kuv/h) at sea level. Initial 
climb, 1,650 ft/min (8,38m/sec). Loaded weight, 
2,460 lb (1 116 kg), Span, 28 ft 4 in (8,63 m), Length, 
21 ft 6 in (6.55 m), Height, 9 ft 6 in (2,89 m). Wing area, 
253 5q ft (23,50 m'). 
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A.W.14 STARLING UK 


ments of Air 
tarling was a 
jal span and 


Designed by J Lloyd to meet the requi 
Ministry specification F.9/26, the A.W. 
staggered biplane with wings of u 


(Below) The original Starling flown in May 1927. 


ARMSTRONG WHITWORTH 


strong Siddeley Jaguar VII two-row 14-cylinder radial, 
this later being replaced by a supercharged Jaguar IV 
rated at 410 lip at 9,000 ft (2745 m) and enclosed by a 
nend ring cowling. Armament comprised two 
7-mim) Vickers Mk Il machine guns. The 
teristics of the Starling proved disappointing, 
and the second prototype was abandoned in favour of 
an entirely new design known as the Starling II, Max 
speed, 173 mph (278 kav/h) at 10,000 ft (3 050 m), 
177.5 mph (286 km/h) at 15,000 ft (4.570 m). Time to 
10,000 ft (3.050 m), 7 min, to 15,000 ft (4570 m), 
115 min, Empty weight, 2,060 Ib (934 kg). Loaded 
weight, 3,095 Ib (1404 kg). Span, 31 ft 4in (9,55 m), 
Length, 26 ft 2in (7,67 m). Height, 10 ft 6 in (3,20 m). 
Wing area, 246.4 sq ft (22,89 m’). 


Only one prototype of the original Starling (below) was 
completed, development being abandoned, 


ARMSTRONG WHITWORTH 
A.W.14 STARLING IT 


The A.W.14 Starling Il bore no relationship to the 
original Starling apart from a common design origin 
and similar construction, It was powered by an Arm 
strong Siddeley Panther IIIA 14-cylinder two-row radial 
rated at 640 hp and cartied two Vickers Mk Il machine 
guns. Three prototypes were completed and flown in 
1930, one being a shore-based fighter to the require 


UK 


‘The Starling If (below) bore no relationship to the 
original Starling apart from its design origin, 


chord. It featured a fabric-covered rectangular-section 
Steel-tube fuselage, and wings of mixed construction 
‘consisting of steel spars, wooden ribs and fabric skin: 
ning, Two prototypes were ordered, the first of those 
flying on 19 May 1927 with an uncowled 386 hp Arm- 
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ments of F.9/28 and the other two being private venture 
tenders to the N.21/26 fleet fighter specification. The 
land-based prototype had an uncowled engine and the 
shipboard prototypes featured Townend ring engine 
cowlings. No production orders were received. Max 
speed, 183.5 mph (295 km/h) at 5,000 ft (1526 m), 
179 mph (288 km/h) at 10,000 ft (3.050 m). Time to 
10,000 ft (3.050 m), 6.6 min. Loaded weight, 3,225 1b 
(1463 kg). Span, 34 ft 3in (10.44 m). Length, 24 ft 813 in 
(7,69 m). 


(Below) The private-venture shipboard Starling I 


ARMSTRONG WHITWORTH 
A.W.16 UK 
Developed as a private venture to meet the require- 
ments of both N.21/26 and F,9/26, the A.W.16 appeared 
in 1931. Two prototypes were flown, the first conform: 
ing to the former specification and the second to the 
latter, both being initially powered by the geared and 
supercharged Panther IIIA of 640 hp. The second proto- 
type was re-engined with a 866 hp Panther VII during 
the course of protracted trials at the A & AEE in 1933. 
Eighteen production examples of the A.W.16 were pro- 
duced late in 1931, 17 of these for delivery to the 
Chinese Kwangsi Air Force and one being used as an 
engine test bed before being passed to the Alan Cob 
ham circus. Armament comprised two 0,303-in (7,7: 
mm) Vickers machine guns, Max speed, 200 mph 
(822 knv/h) at 15,000 ft (4 570 m), 196 mph (314 kav/h) at 
20,000 ft (6 100m). Time to 10,000 ft (3.050 m), 6 min. 
Endurance, 2 hrs, Loaded weight, 3,620 Ib (1597 kg) 
Span, 33 ft 01n (10,06 m). Length, 25 ft Oin (7,62 m). 
Height, 11 ft 6 in (3,50 m). Wing area, 261 sq ft 
(24,24 m*), 


(Above and below) The A.W.16 was intended for both 
shipboard and shore-based use, the first (naval) 
prototype being illustrated by the photograph. 
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A.W.35 SCIMITAR UK 


Avrefined development of the A.W.16, the A.W.35 Scim. 
‘tar was powered by a Panther VII engine enclosed bya 
long-chord cowling and rated at 565 hp at 12,000 ft 
(3660 m), but having a maximum output of 605 hp at 


‘One of the four production examples of the Scimitar 
‘that were delivered to the Norwegian Army Air Force. 


413/500 ft (4 115 m), Armament comprised two 0.303-in 
(7,7-mm) Vickers Type E machine guns and provision 
‘was made for four 20-Ip (9,07-kg) bombs to be carried 
beneath the lower mainplane. Two prototypes of the 


‘The Scimitar was the last A.W. fighter biplane. 
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‘Scimitar were flown in 1993, and these were followed 
by four production examples for the Norwegian Army 
‘Air Force which were delivered at the beginning of 
1936, These were powered by the Panther XIA with a 
‘aximum rating of 730 hp, The following data relate to 
‘the Panther XIA-engined version. Max speed, 213 mph 
(843 km/h) at 14,000 ft (4270). Time to 6,560 fe 
(2000), 3.8 min. Empty weight, 2,814 lb (1276 kg). 
Loaded weight, 4,100 Ib (1 860 kg). Span, 33 ft 0 in 
(40,06 m). Length, 25 ft 0in (7,62 m), Height, 11 ft 7 in 
(3,53 m), Wing area, 261.35 3q ft (24,28 mv) 


ARMSTRONG WHITWORTH 
METEOR NF Mxs 11 ro 14 


‘The Meteor NF Mk 11 was a tandem two-seat night 
fighter developed by Armstrong Whitworth from the 
Gloster Metoor single-seat clay fighter, with a length- 
‘ened nose to accomodate radar and an additional 
‘seat for tho radar navigator. The first complete NF Mk 
11 prototype was flown on 31 May 1960, and the first of 
307 production fighters of this type followed on 13 


UK 


increase in engine thrust to 3,700 1b st (1678 kgp) 
Forty NF Mic 13s were built, The NF Mk 12 differed from 
the NF Mk 11 in having Derwent 9s of 3,800 |b st 
(1724 kop) and different radar increasing nose length 
by 17 in (43 cm). The first NF Mk 12 flew on 21 April 


(Below) The Meteor NF Mk 11 two-seat night fighter, 


(Above) The definitive night fighting version of the 
‘Meteor, the NF Mk 14 which had a new canopy, 


November 1950. The NF Mk 11 was powered by two 
3,600 lb (1.633 kg) thrast Rolls-Royce Derwent 8 turbo: 
jets, and armament comprised four 20-mm Hispano 
cannon. A tropicalised version, the NF Mk 13, flew on 23 
December 1952, and was externally similar apart {rom 
enlarged engine air intakes which permitted an 
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(Above top) A Meteor NF Mic 11 of No 68 Sqn, RAF 
Germany, at Wahn, 1962-53, (immediately above) a 
Moteor NF Mic 14 of No 85 Sqn, West Malling, 1954-57, 
‘and (below) a Meteor NF Mk 11 of No 256 Sqn. 


1983, and 100 were built, The final model, the NF Mk 14, 
was similar to the NF Mk 12 but featured a clear-vision 
cockpit canopy. It was first flown on 23 October 1953, 
and 100 were delivered to bring total Meteor night 
fighter production by Armstrong Whitworth to 547. The 
performances of all versions were generally similar and 
the following data relate specifically to the NF Mk 11. 
Max speed, 505 mph (813 knv/h) at sea level, §41 mph 
(871 ka/h) at 30,000 ft (9 160 m). Initial climb, 8,800 fe 
min (29,46 m/sec). Max range, 960 mis (1529 km). Basic 
operational weight, 13,909 Ib (6309 kg). Max loaded 
weight, 19,790 lb (8.976 kg). Span, 43 ft 0 in (13,11 m). 
Length, 48 ft 6 in (14,78 m). Height, 13 ft 11 in (4,24 m). 
Wing area, 374 sq ft (34,74 m’) 


ARSENAL VG 30 France 
‘The VG 30 single-seat fighter built by the Arsenal de 
l'Aéronautique and designed by Ingénieur-Géneral 
\Vernisse and Jean Galtier was evolved to compete with 
the Caudron C.713 and meet a lightweight interceptor 
requirement. The VG 30 was of wooden stressed-skin 
construction and was intended to be powered by a 
Potez 12 De “‘flat-twelve" air-cooled engine rated at 
610 hp at 3,280 ft (1.000 m) and mounting a 20-mm His 

pano motor cannon, A full-scale mock-up of the VG 30 
was exhibited at the Exposition Internationale held in 
Paris in the summer of 1936, but development was 
delayed by the non-availability of the Potez 12De 
engine, and the prototype was eventually flown at Vil 

lacoublay on 1 October 1938 with a 690 hp Hispano: 

Suiza 12 Xers 12-cylinder liquid-cooled engine, The 
VG.30 proved faster than the Morane-Saulnier 406 and, 

in July 1939, allegedly attained 500 mph (805 km/h) ina 
dive between 13,126 ft (4 000 m) and 6,560 ft (2.000 m). 


‘The mock-up of the VG 30 (below), progenitor of the 
‘Vernisse-Galtior fighters, exhibited at the Exposition 
Internationale in Paris in summer 1936, 
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Proposed armament comprised one 20-mm Hispano: 
‘Suiza 404 cannon and four 7,5-mm MAC machine guns, 
Development was abandoned in favour of the VG 33 
‘Span, 35 ft 544 in (10,80 m). Length, 27 ft 64 in (8,40 m). 
Height (tail up), 10ft 104 in (3,31 m). Wing area, 
150.70 5q ft (14,00 m*) 


ARSENAL VG 33 


The initial derivative of the VG 30, the VG 31, differed 
from its predecessor in having the radiator bath moved 
aft for ca reasons, and in having a smaller wing of 
129.17 sq ft (12,00 m’). It was proposed to power this 
development with an 860 hp Hispano-Suiza 12Y31 12. 
cylinder liquid-cooled engine, but the prototype was 
never assembled. The VG 32 reverted to the original 
‘wing and was powered by a 1,040 hp Allison V-1710: 
C16 engine, but the prototype was captured by German 
forces at Villacoublay two weeks before its scheduled 
maiden flight in 1940. The first development of the 
basic design to fly was thus the VG 33, which com- 
menced its test programme on 24 May 1939. A produc: 
tion contract for 220 examples was placed in Septem: 
ber 1939, this contract eventually being increased to 
1,000 machines, but only 19 had been completed by the 
Chantiers Aéro-Maritimes de la Seine by the time 
France collapsed. The VG 33 carried an armament of 
one 20-mm Hispano-Suiza 404 cannon and four 7,5-mm. 
MAC 1934 M 39 machine guns, and was powered by an 


‘The VG 33 (above and below) was in production at the 
Chantiers Aéro-Maritimes de la Seine by the time 
France collapsed, but only 19 were completed. 


860 hp Hispano-Suiza 12¥31 engine. Max speed, 
347 mph (568 km/h) at 17,060 ft (6 200m), Normal 
range, 746 mis (1200 km). Endurance, 2.86 hrs. Empty 
weight, 4,519 Jb (2 050 kg). Normal loaded weight, 
5,855 Ib (2 656 kg). Span, 35 ft §%4 in (10,80 m). Length, 
28 ft 0%51n (8,55 m). Height (tail up), 10ft 10% in 
(3,31 m). Wing area, 150.70 sq ft (14,00.m’), 


ARSENAL VG 34 To VG 36 France 
Progressive developments of the VG33 under test in 
1940 included the VG 34, flown on 20 January 1940 with 
a 910 hp Hispano-Suiza 1245 engine, and the VG 35 
with a 1,000 hp Hispano-Suiza 12Y51 which flew on 26 
February 1940, The former attained a maximum speed 
of 357 mph (575 km/h) at 20,340 ft (6 200 m) during 
tests, and the airframes and armament of both the 
‘VG 34 and VG 35 were identical to those of the VG 33. A 
third development, the VG 36 flown on 14 May 1940, 
had a similar 1,000 hp HS 12Y51 to that of the VG 35, but 
embodied some redesign of the rear fuselage into 


‘The VG 26 (above) entered flight test four days aftor 
commencement of the assault on France, 


which shallower, wider radiator bath was faired. 
Armament of the VG 36 comprised one 20-mm HS 404 
‘cannon and four?7,5-mm MAC 1934 M 39 machine guns, 
and the following data apply to this type. Max speed, 
367 mph (590 km/h) at 22,966 ft (7 000 m), Normal 
range, 684 mis (1100 km). Span, 36 ft 5¥% in (10,80 m). 
Length, 26ft 6% tn (8,10 m). Height (tail up). 10 10 in 
(3,31 m). Wing area, 160.70 sq ft (14.00 m") 


ARSENAL VG 39 


‘The final development in the VG 30 series of fighters to 
be flown, the VG 39 commenced its flight test pro: 
Gramme on 3 May 1940, and the prototype differed trom 


‘The VG 39 (immediately above) was the most powerful 
of the Vernisse-Galtier piston-engined fighters. 


the VG 33 primarily in having a 1,200 hp Hispano-Suiza 
‘Type ASter 12-cylinder liquid-cooled engine with an 
slongated propeller shaft, a revised wing structure 
which retained the profile and contours of the earlier 
wing, and @ wing-mounted armament of six 7,5-mm 
MAC 1934 M 39 machine guns. During flight testing the 
prototype VG 39 attained a maximum speed of 388 mph 
(625 km/h) at an altitude of 18,865 ft (5 750m). The 
planned production model, the VG 39bis, was to have 
embodied a fuselage similar to that of the VG 36 and to 
have supplemented the wing armament with a 20-mm 
engine-mounted cannon, the definitive model having a 
1,600 hp Hispano-Suiza 12Z engine, Max speed, 
986 mph (625 km/h) at 18,865 fe (5 750m). Span, 36 ft 
514 in (10,80 m). Length, 28 ft 8¥ in (8,75 m). Wing area, 
160,70 sq ft (14,00 m*) 


Final devolopment of the VG 30 series, the VG 39, 


ARSENAL VB 10 France 
Evolved by Ingénieur-Geneéral Vernisse and M Badie, 
the VB 10 was an all-metal single-seat fighter powered 
by engines mounted in tandem fore and aft of the pilot's 
‘cockpit and driving contra-rotating co-axial propellers 
‘Thirty VG 10s were ordered off the drawing board in 
May 1940, and work continued under the Vichy govern 
ment, The first prototype with two 860 hp Hispano- 
Suiza 12Y31 12-cylinder liquid-cooled engines was 


(Above and below) The tandem-engined VB 10 which 
entered production immediately after World War Il, the 
first series aircraft being seen in the photo. 


flown on 7 July 1945. The second prototype with 
1,150 hp HS 12212/13 engines and an armament of four 
20-mm Hispano-Suiza cannon and six 12,7-mm Brown: 
ing machine guns flew on 21 September 1946. A con 
tract for 200 aircraft had been placed on 2 December 
1945 (this later being cut back to 60 aircraft), and the 
first production VB 10 flew on 3 November 1947 with 
1.150 hp HS 122 Ars 15/16 engines and an armament of 
four 20-mm cannon. Production was cancelled on 21 
September 1948 after completion and testing of four 
series aircraft. Max speed, 223 mph (620 km/h) at 60a 
Jevel, 435 mph (700 kun/h) at 24,606 ft (7 600 m), Normal 
range, 1,056 mls (1 700 km). Initial limb, 2,008 ft/min 
(10,2 m/sec). Empty weight, 13,738 Ib (6 230 kg). Nor 
mal loaded weight, 19,533 Ib (8 860 kg). Span, 50 ft 
9% in (15,49 m). Length, 42 ft 7 in (12,98 m). Height 
170M in (6,20 m), Wing area, 382.12 sq ft (95,50 m°) 


ARSENAL VG 90 France 
Deuigned by Vornisse and Galtier as part of a sing! 
soat shipboard interceptor and strike fighter develop: 


ment programme, the VG 90 was evolved in competi 
tion with the Aérocentre NC 1080 and the Nord 2200. 
Powered by a 5,000 lb st (2 268 kgp) Rolls-Royce Nene 
turbojet, the VG 90 had an all-metal fuselage, and the 
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(Above) The VG 90 experimental shipboard fighter. 


wing and tail surfaces were metal structures with ply 
wood skinning, Two prototypes were built, the first 
being flown on 27 September 1949 and the second fol 
lowing in June 1961. Planned armament comprised 
{three 30-mm Hispano-Suiza cannon and provision was 
made for underwing ordnance loads, such as two 
1,102-1b (500-kg) bombs. The second prototype had pro 
vision for two 20-mm cannon, two 7,7-mth machine 
guns and 36 RAC 60 rockets internally, plum 6 T10or 80 
RAC 50 rockets on wing racks. A third prototype, which 


ARSENAL-DELANNE 


‘The first prototype VG 90 (above) entered flight test in 
‘September 1949, a necond flying in June 1951, 


Wan to have received an 8.818 1b st (4000 kgp) 
SNECMA Atar 101F turbojet, was abandoned, Full per 
formance trials were not completed and the following 
data are manufacturer's estimates for the VG 90 with a 
6,283 lb st (2 850 kgp) version of the Hispano-Suiza 
‘built Nene. Max speed, 672 mph (920 km/h) at sea level, 
S44 mpbi (876 km/h) at 32,810 ft (10 000 m), Initial climb, 
4,134 ft/min (21,0 m/sec), Range, 963 mls (1 850 km), 
Empty weight, 11,243 lb (5100 kg). Normal loaded 
weight, 17,835 Ib (8 090 kg). Span, 41 ft 4¥s in (22,60 m). 
Length, 44 ft tin (13,44 m). Height, 11 fe 7% in 
(9,55 m). Wing aren, 330.45 sq ft (30,7 1), 


ARSENAL-DELANNE 10 


‘The Arsenal-Delanne 10-C2 two-seat fighter designed 
by Maurice Delanine and built by the Arsenal de I'Aéro: 
hautique was of so-called Nénadovich biplane config 
uration, the tandem-mounted wings providing a con: 
tinuous slot effect and offering exceptional co travel, Of 
metal stressed-skin construction and powered by an 
860 hp Hispano-Suiza 12¥crs 12-cylinder liquid-cooled 
engine, the Arsenal-Delanne 10-C2 prototype was vir 
tually complete at Villacoublay when German forces 
cecupied the factory in June 1940, work on the airoraft 
continuing in a desultory fashion and the first flight test 
being made in October 1941. After completion of the 
initial test programme, the aircraft was ferried to Ger 
many for further trials. The intended armament com 
prised an engine-mounted 20-mm Hispano-Suiza 
cannon, two wing-mounted 7,6-mm MAC 1934 
machine guns and two further 7,6-mm weapons on a 
flexible mounting. Max speed, 342 mph (550 kra/h) at 
14,764 ft (4 600 m). Time to 16,405 ft (5 000 m), 6,6 min, 
Endurance, 1,5 hrs. Loaded weight, 6,349 Ib (2 880 kg). 
pan, 23 ft 2in (10.11 m). Length, 24 ft 0% in (7,33 m), 
Height 10 ft 043 in (3,06 m), Wing area, 242.19 sq ft 
(22,5 m*), 


France 


‘Tho Arwensl-Delanne 10-C2 was innovative in being of 
tandem-wing ot Nénadovich biplane configuration, 


31 


ASIA 


ASJA JAKTFALK II Sweden 


When, on 1 January 1933, the newly-estat 
aviation department of the Linkoping-b: 
wagon and carriage manufacturer, the 
Jarnvageverkstaderna (ASJA) acquired the assets of 
Svenska Aeto AB of Lidingo, it took over the conti 
development of the latter company's S.A. 14 Jak 
(Gerfalcon) single-seat fighter. An improved version of 
the J 6A was evolved by ASJA as the J 6B Jal 
this being offered with Arn 
Panther engines, or the Bristol Jupiter. The Jak 
tetained the revised wing structure and lengthened 
fuselage of the J 6A, to which were added redesi: 
horizontal tail surfaces from which the bracing struts 


‘companied by 
ing of two-bay form were 


w for the fi 


193 km/h) at 15, 000 ft (4 570 m). Time to 10,000 ft (3 
060 m), 8.9 min. Endurance, 2.25 his. Empty weight, 


eed, 138 mph (222 km/h) at sea level, 120 mph ! 


jong Siddel Height, 9 ft 3 in (2,82 m) Wing area, 


ned 


AUSTIN A.F.1.3 OSPREY UK | 


Were eliminated, Seven were ordered by Flygvap: 
with the supercharged nine-cylinder Bristol Jupiter (Above) A Cheetah EZ upgrade of the Mirage INEZ A private venture intended to compete with the t 
VIIF radial rated at 520 hp at 10,000 ft (@ 050 m), produced by Atlas for the South African Air Force. Sopwith Snipe, the Osprey was of wooden construction 


nt comprising the standard paired 8-mm with fabric skinni 
jed machine guns. The contract was placed — multi-modh 
r 


g and was powered by a 
Bentley BR2 nine-cylinder rotary engine. Ar 
comprised two fixed and synchronised 0.303-in (7,-mrm) 
Vickers machine guns and one semi-free Lewis gun of 
Ms. Max speed hi, similar calibre on the rear spanwise member of the 
640 kt (1 007 km/h) middle-wing centre section. The Osprey was flown for 
160 kt (296 km/h). No other perfor- the first ime in February 1918, but performance proved 
lable. Empty weight, 16,182 Ib (7 340 to be inferior to that of the Snipe, and construction of 
9,983 Ib (13 600 kg). Span, 26ft was abandoned. Mi 

m). Height, m/h) at 10,000ft (3.050 m), 110 mpl 

36,30 m 15,000 ft (4 570 m) Tmo ¢ 


230 hp 


synchror 
with ASJA on 1 May 1933, and the seven alicraft were an ele 


(Above and below) The J 6B Jaktfalk TI, the photo 
depicting one of the two donated to Finland in 1939. 


>tigin 
hy 


3 Osprey (above and below) was intended to 
compote with the Snipe, but proved inferior, 


delivered during the following October-November 
serving, like the Svenska Aero-built J 6s and J 6As 
with Flygflottil) 1 at Vasteris, ‘1 
Jaktfalkar (together with a single Sve 
6A) were donated to Finland in Dec 
subsequently serving in the fighter train: 
‘speed, 193 mph (310 km/h) at 14,765 ft (4 500 m) 
Cruising speed, 161 mph (260 km/h). 2 3.280 fe 
(1000 m), 4.0 min. Empty weight, 2,085 Ib (946 ka) 
Loaded weight, 3,240 lb (1 470 kg). Span, 28 ft 10's in 
(8.80 m), Length, 24 ft 7/« in (7,50 m). Height, 11 ft 4. 
in (9.48 m). Wing area, 234 66 sq ft (21,80 ny 


(Above and below) The Austin A.FB.1 in its revised 
and definitive configuration as flown autumn 1917. 


ATLAS CHEETAH South Africa 
Studies to upgrade the elderly Mirage IlIZs of the 
South African Air Force were begun in the early 


The heay 
setah, was unveiled 


1980s, with Israel! assistance it 
ily modified aircraft, renamed Cl 
on 16 July 1986, entering service in the 
yeat. In many ways it resembled the Israeli X 
obvious external differe 
the intake cheeks, and a length 
nose with a small strake on each side 
were modified with a droped fixed I 
@ vortex-inducing dogtooth d 
‘This feature gave a measurable increase in manosu 
wrability The engine was a single licence-built 
SNEGMA Atar 9K50, rated at 15,846 lb (7 188 kgp 
max and 11,060 tb (5 017 kgp) military thrust. A bolt: 
fuelling probe could also be fitted. The cock 
was extensively remodelled, with an Etta Hud a 
‘glass" multi-function displays. Elta also provide the 
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10,000 ft (3 050 m), 10.96 min. Endurance, 3 hrs 
weight, 1,106 lb (602kg). Loaded weight, 1. 
(856 ka). Span, 23f Oin (7,01 m). 
16 mn). Height, 10 ft 8 in (3,25 m). Wu 
(21,64 m") 


AUSTIN GREYHOUND 


The Greyhound tandem two-seat fighter-reconnais 
ance aircraft was designed by J Kenworthy as a pote: 
al successor to the Bristol Fighter. but the first prot 
type was not completed until after the Armistice of 1918 
owing to difficulties with its 320 hp ABC Dragonfly I 
nine-cylinder radial engine. Flight testing eventual 
‘commenced in May 1919, and three prototypes were 
built and flown, but no further development was under 
taken. Armament comprised two fixed synchronised 
0,303-in (7,7-mm) Vickers guns and a single 0.303-in 
(7,7-mm), Lewis gun on a Searff ring in the rear cockpit. 
Max speed, 129 mph (207 kra/h) at 6,500 fe (1 980 m), 
126 mph (203 km/h) at 10,000 ft (2.050 m), Time to 
10,000 ft (3 050 m), 10.83 min. Endurance, 3 hrs. Empty 
Wwelght, 1,898 Ib (894 kg). Loaded weight, 3,032 Ib 
(1.375 kg). Span, 39 ft 0in (11,89 m). Length, 26 fe 8 in 
(8,14 m). Height, 10 ft 4 in (3,15 m). Wing area, 400 sq ft 
(36,16 mi’). 


UK 


The Greyhound (above and below) was envisaged as a 
Potential successor to the two-seat Bristol Fighter. 


AU.T.18 Italy 
‘The A.U-T.18 - the designation signifying Aeronautica 
Umbra §.A,, the manufacturer, Ing Felice Trojani, the 


designer, and the originally-planned wing area of 18 m 
‘was an all-metal stressed-skin single-seat fighter, one 
example of which was ordered in 1936 for evaluation by 
the Regia Aeronautica. Unusual among contemporary 
lalian single-seat fighters in having its 


(Below) The A.U.T.18 with definitive engine cowling. 


AVIA 


Unusual among contemporary Italian fighters in having 
wing-mountad armament was the A.U.T.18 (above). 


twin 12,7-mm guns mounted in the wings, the A.U.T.18 
as powered by a Fiat A.80 R.CAt 1Bcylinder 
at 1,030 hp for take-off, and flow for the 

first timo on 22 April 1939. Initial trials were performed 


engine rat 


with an NACA-type engine eowling, but thi up 
planted from April 1940 by @ close-fitting cowling with 
the rocker arms partly d by faitings. Evaluation 
of the sole prototype was completed on & November 


1940, when the aircraft was dolivered to the Regia 
Aeronautica, but the Ministero dell’Aeronautica did 


conwider that the Trojan fightor offered any adva 


tages over the Macchi C.200 and Fiat G.50, both of 
which were tn production, and further development of 
the A.UT18 was discontinued. Max sper. 298 mph 

1¢ 10 19,685 ft (6 000 m), 8.2 min. Range, 


mn). Empty weight, 6,116 lb (2320 kg). 

Loaded weight, 6,659 Ib (2975 kg). Span, 371 8% in 

(11,50 m). Length, 28 tt 0% in (8,58 m), Height, 9 fe 514 in 
8m). Wing area, 201.20 mq ft (18,70 m°). 


AVIA BH-3 


The first fighter produced by the Avia concem, the 
BH-3 designed by Paul Benes and Miroslay Hajn was a 
ogical development of the BH-1 and BN-2 sporting 
nonoplanes. The prototype, flown in 1921, was 
wered by a 186hp BMW Illa six-cylinder water 
ooled eng the excellent climb rate and 
manoeuvrability revealed by the BH-3 prompted the 
Air Force Directorate of the Ministry of Defence to order 
a series of 10 proctuction aircraft, the first five powered 
by the BMW Ila and the rem by the 220 bp 
Walter built BMW IV six-cylinder water-cooled engin 
Arm: 4 two 7.7-mm Vickers machine 


Czechoslovakia 


ning five 


‘The BH-3 (below) was both the first Avia-designod 
fighter and the first to be built in series. 


guns. The following details relate to the BMW IV: 
powered BH-3. Max speed, 140 mph (225 knvh). Cruise, 
118 mph (190 kni/h). Time to 16,406 ft (5 000 m), 
10,5 min. Rango, 280 mls (450 km). Empty weight, 
1,753 Ib (798 kg). Loaded weight, 2,908 lb (1047 kg). 
Span, 33 ft 74 in (10,24 m). Length, 22 fe 1114 tn (6,99 m). 
Height, 9 ft Wing area, 169.64 9q ft 
(15,76 m*) 


2 in (2,29 m) 


The BH-3 (below) first entered flight test in 1921, 


ft 
pay 


me 
AVIA BH-4 


Czechoslovakia 


Some redesign and minor strengthening of the BH-3 
forward fuselage was undertaken in 1922 to permit in 

ation of the 220 hp Hispano-Suiza Sha eight 
cylinder water-cooled Veo engine in place of the six 
eylincer upsight BMW engine. Apart from the forward 
fuselage. a taller turnover pylon aft of the cockpit and a 
modified underearnage with larger mainwheels, the 
HS-powored aircraft, initially designated B-HS-3 and 
subsequently BH-4, was ensentially similar to the BH-3, 
and intended armament comprised two 7,7-mm Vick 
fers guns, Performance of the BH-4 proved to be margi 


AVIA 


nally inferior to that of the earlier fighter and develop 
‘ment was confined to a single prototype, Max speed, 
138 mph (222 kan/h). Cruise, 118 mph (190 km/h). Time 
{0 16,406 ft (5 000m), 20 min. Range, 317 mis (510 km), 
Empty weight, 1,596 lb (724 kg). Loaded weight, 
238 Ib (1 015 kg). Span, 33 ft 74 in (10,24 m). Length, 
21 ft2%4 in (6,47 m). Height, 9 ft 9 in (2,97 m). Wing area, 
169.64 sq ft (16,76 m*) 


Fundamentally a re-engined version of the BH-3, the 
BH-4 (below) was found inferior to its predecessor. 


AVIA BH-6 


In the spring of 1923, Avia completed prototypes of two 
single-seat fighters evolved to a Ministry of Defence 
specification stipulating the use of a Skoda-built His: 
pano-Suiza 8Fb eight-cylinder water-cooled Vee 
engine rated at 310hp for take-off, and employing 
essentially similar fuselages and undercarriages. The 
designers of the fighters, Benes and Hajn, paid close 
attention to aerodynamic cleanliness, and whereas the 
first of these fighters, the BH-6, was completed as a 
single-bay biplano, the parallel BH-7A was a parasot 
monoplane, The BH-6 was of wooden construction, car 
ried an armament of two 7,7-mm Vickers machine gun 
and had coolant radiators attached to the undercar 
riage logs. The lower wing had a greater span than that 
of the upper wing, the interplane struts were of inward 
‘splayed "I" type, and the upper wing was carried above 
the fuselage by a pyramid fairing, The sole BH-6 was 
destroyed in an accident shortly after commencing 
flight trials, Max speed, 197 mph (220 km/h). Cruise, 
124 mph (200 km/h). Empty weight, 1,996 lb (878 kg) 
Loaded weight, 2,601 tb (1180 kg). Span, 32 ft 8% in 
(9,98 m). Length, 21 ft 2% in (6,47 m). Height, 9 ft 5}4 in 
(2,88 m). Wing area, 243.26 sq ft (22,60 m’). 


Czechoslovakia 


‘The BH-6 (below) was unusual among biplane fighters 
in having a shorter span upper plane. 


AVIA BH-7A. 


‘The BH-7A parasol monoplane fighter, which, like the 
BH-6 biplane, commenced its flight test programme in 
the spring of 1923, enjoyed little better fortune than did 
ita contemporary, being abandoned after involvement 
in two accidents. With similar power plant and arma 
ment to the BH-6, and basically the same fuselage and 
undercarriage, the BH-7A featured splayed N-type 
bracing struts and an unusually small gap between 
fuselage and wing, A further development of the basic 


Czechoslovakia 


Built in parallel with the BH-6, the parasol BH-7A 
(below) had essentially the same fuselage. 


design intended for high-speed competition flying, the 
BEL-7B, had the wing lowered to fair directly into the 
upper fuselage, and 4 supercharged version of the 
HS 8Fb engine. Max speed, 149 mph (240 km/h) 
ruise, 127 mph (206 km/h). Time to 16,405 ft (5 000 m), 


ie 
12.6 min. Empty weight, 1,885 lb (855 kg). Loaded 


in (10,4 m). 
in (2,83 m). 


weight, 2,538 Ib (1151 kg). Span, 34 ft 
Length, 22 ft 5% in (6,84 m). Height, 9 ft 3 
Wing area, 195.37 sq ft (18,15 n°) 


AVIA BH-8 


Although the BH-8 single-seat fighter biplane owed 
much to experience gained by Beneé and Hajn with the 
BH-6 and BH-7A, and had commenced its flight test 
programme before the end of 1923, it was essentially 
new design. Power was provided by a Skoda-built HS 
8Fb engine, and, as on the BH-6, its lower wing had a 
greater span than the upper wing, with inward-in 
lined Itype interplane struts and a faired pyramid 
structure carrying the upper wing above the fuselage 
Development was abandoned in favour of the BH-17. 
Max speed, 138 mph (222 km/h). Time to 16,405 ft 
(5000 m), 14.66 min. Empty weight, 1,858 lb (843 kg) 
Loaded weight, 2,520 Ib (1 143 kg). Span, 31 ft 14 in 
(9,48 m). Length, 21 ft 34 in (6.49 1m). Hoight, 9f 3 in 
(2,77 m). Wing area, 237.99 sq ft (22.11 m*). 


Czechoslovakia 


(Right) The BH-19 proved unsatisfactory, leading to a 
Ministerial request to discontinue monoplanes, 


‘The BH-8 (below) owed much to experience gained 
with BH-6 and -7A, but was dropped in favour of BH-17. 


AVIA BH-19 


Anxious to break the supremacy in the fighter field en 
joyed by the biplane configuration, and to emulate the 
Success they had enjoyed with the first fighter mono- 
plane. the BH-3, Benes and Hajn initiated work on a 
new monoplane, the BH-19, in 1924. Powered by the 
Skoda-built HS 8Fb engine, the BH-19 demonstrated a 
high speed, but control response left much to be 
desired, and the prototype was prone to aileron flutter 
The Ministry of Defence signified its willingness to 
place an order for the BH-19 if Avia could rectify its con 
trol shortcomings, but during speed trials over a cour: 
between Podernice and Nehvizd the aircraft crashed 
and was destroyed. A second prototype was completed 
and flown, but the Ministry considered the results un- 
satisfactory and requested that Avia discontinue the 
further development of fighters of monoplane config: 
uration. Max speed, 162 mph (245 km/h). Cruise, 
133 mph (215 km/h). Time to 16,405 ft (6 000m), 16 min 
Empty weight, 1,746 Ib (792 kg). Loaded weight, 
2,546 Ib (1 155 kg), Span, 36 ft 544 in (10,80 m). Length, 
24 ft 24 in (7,37 m), Wing area, 196.98 sq ft (18,30 m*) 


Czechoslovakia 


AVIA BH-17 Czechoslovakia 


Progressive refinement of the BH-8 resulted in the 
BH-17 which, somewhat lighter and featuring wings of 
reduced span and area, was placed in production in 
1924, a batch of 24 being built for the Czechoslovak air 
‘arm with which the fighter served as the B 17, Powered 
by the Skoda-built HS 8F-b engine and armed with two 
synchronised 7,7-mm Vickers machine guns, the BH-17 
displayed better flying characteristics than its prede- 
cessors, but proved unreliable in service and was soon 
relegated to the reserve park. Max speed, 146 mph 
(235 km/h). C1 128 mph (206 ka/h). Time to 
16,405 ft (6 000 m), 14 min, Empty weight, 1,680 1b 
(762 kg). Loaded weight, 2,363 lb (1 072 kg). Span, 29 ft 
0% in (8,86 m). Length, 22 ft 6 in (6.86 m). Wing area, 
27 sq ft (21,30 m*) 


Built in small series for the Czechoslovak air arm, the 
BH-17 (below) proved unreliable in service. 


am aS 
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AVIA BH-21 Czechoslovakia 
The first Avia fighter to be built in substantial quanti- 
es, the BH-21 was a progressive development of the 
BH-17. It retained the Skoda-built HS 8Fb water-cooled 
engine, but the radiator was transferred from the 
undercarriage to the underside of the fuselage, and the 
faired pyramid between the fuselage and upper wing 
which obstructed forward view was discarded. Proto- 
type trials began in February 1926, and production was 


‘The BH-21 (below) entered series production in 1925. 


(Above and below) Avia BH-21 fighters of the 3rd 
Regiment of Czochoslovakia’s air arm. The BH-21 
remained in service until 1933 in Czechoslovakia and 
also served with Belgium's Aéronautique Militaire, 
‘having been licence-built by SABCA and SEGA. 


ordered for the Czechoslovak air arm as the B 21, 
of 139 subsequently being built. Following successful 
participation in a Belgian Aéronautique Militaire con 
test held in June 1928, one BH-21 was procured from 
Avia and a further 44 e-built in Belgium, 39 
by SABCA (Sociéu e Belge de Construction 
Aéronautiques) an GA (Societe d'Etud 
Generales ’Aviation), these being delivered to the 
Aéronautique Militaire between September 1927 and 
November 1928, The BH-21 carried an armament of two 
synchronised 7,7-mm machine guns. Max speed, 
182 mph (245 km/h) at 9,840 ft (3 000 m). Range, 
342 mis (650 km). Time to 16,405 ft (5 000m), 13 min 
Empty weight, 1,587 lb (720 kg). Loaded weight 
2,390 lb (1 084 kg). Span, 29 ft 24 in (8,90 m), Length, 
22 ft 6¥2 in (6.87 m). Height, 8 ft 11% in (2,74 m). Wing 
area, 236.38 sq ft (21,96 m*), 


otal 


AVIA BH-23 Czechoslovakia 
In parallel with production of the BH-21 fighter, Avia 
manufactured a lighter. abatic 
advanced training version without armament, 30 
examples being built as the BH-22. By a reverse pro- 
0888, a single-seat light night fighter was evolved by in- 
troducing armament on the BH-22 trainer in 1925, two 
prototypes being completed and evaluated as the 
BH-23 (also known as the BH-22N). The BH-23 was 
powered by a Skocla-built HS 8Aa eight-cylinder water 
cooled Vee engine rated at 180 hp, and armament o 
prised two 7,7-mm machine guns, No procuctio 


lower-powered ae! 


‘The BH-23 (below) was a lightweight fighter based 
broadly on the BH-22 advanced aerobatic trainer. 


dertaken, Max speed, 130 mph 
(210 km/h), Cruise, 116 mph (190 km/h). Empty weight, 
1,584 ly (705 kg). Loaded « (879 kg) 

9 fe 249 in (8 2 fe Be in (6.87 m) 
Height, 8 ft 114 tn (2 Wing area, 236,38 sq ft 
(21,96 a"). 


74 ma) 


AVIA BH-26 Czechoslovakia 


‘The BH-26 (above) represented Avia's frst attempt to 
produce a two-seat fighter, this flying in 1927, 


Flown for the first time in 1027, the DH-26 represented 
Avia’s first attempt to produce a two-seat Sghter 
Employing a basically similar wooden structure to that 
lier Avia fightor biplanes, and retaining the un 
al-span single-bay configuration, the BH-26 wai 
ered by a Walter-built Jupiter IV nine-cylinder 
;nternational rating of 450 hp. Armament 


AVIA 


comprised two synchronised 7,7-mm Vickers guns 
firing through the propeller and twin Lewis guns on a 
Skoda flexible mounting in the rear cockpit. Whereas 
the prototype had no fixed vertical tail fi, this feature 
was introduced on the production model which entered 
service with the Czechoslovak air arm as the B26. Max 
speed, 150mph (242km/h). Cruise, 137 mph 
(220 km/h). Time to 16,406 ft (6000 m), 13.33 min. 
Range, 373 mls (600 km). Empty weight, 2,381 1b 
(1080 kg). Loaded weight, 3,800 Ib (1 760 kg). Span, 


35 ft 589 in (10,80 m). Length, 29 ft 04% in (8,86 m). 
Height, 10 ft 117% in (3,35 m). Wing area, 393.69 sq ft 
(31,00z0") 


(Below) The BH-26 Jupiter-engined two-seat fighter. 


AVIA BH-33 


During the course of 1926,Avin tested the Gnome 
Rhone version of the Bristol Jupiter nine-cylinder radia} 
cooled engine in a BH-21 airframe, and elected to 


Czechoslovakia 


(Below) The BH-33 which entered flight test in 1927, 


‘employ this power plant for a new fighter, the BH-33 
This, the last fighter design to be produced by Benes 
and Hajn for the Avia concer, was the first Avia fighter 
to feature a fixed tail fin from the outset, and com: 
menced flight trials in 1927. It was ordered into produc: 
tion for the Czechoslovak air arm with a Walter-built 
Jupiter VI rated at 643 hp for take-off, armament com 
prising two 7,7-mm machine guns, A manufacturing 


A BH.26 tandem two-seat fighter serving with the 
Central Flying School at Prostejov in 1932 for advanced 
tactical instruction. 
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licence for the BH-33 was acquired by Poland in 1928, 
PZL building 10 pre-production fighters of this type and 
PWS building some §0 production examples for the 
Polish Air Force as the PWS A from 1930. Three BH-33s 
were supplied to Belgium in 1929. Max speed, 177 mph 
(285 km/h), Cruise, 148 mph (238 km/h). Initial climb, 
,067 ft/min (10,6 m/sec). Empty weight, 1,830 Ib 
(830 kg). Loaded weight, 2,762 Ib (1 253 kg). Span, 29 ft 
244 in (8,90.m). Length, 23 fe 1¥¢ in (7,04 m). Wing area, 
238.96 sq ft (22,20 m*) 


AVIA BH-33E Czechoslovakia 
‘The BH-33E, which appeared in 1929, differed from the 
BH-33 built for the Czechoslovak and Polish air arms in 
a number of major respects. The slab-sided wooden 
fuselage gave place to a welded steel-tube structure. 
an elliptical cross section being obtained with the aid ¢ 
light formers, and a split-axle Vee-type undercarriage 
was introduced in place of the cross-axle undercar 
riage. Although the BH-33E was not ordered by the 
zechoslovak Ministry of Defence in quantity, having 
been overtaken by the BH-33L, it enjoyed some export 
success, three evaluation examples being purchased 
by the Soviet Union and 20 being procured by Yugo- 
slavia, which also obtained a manufacturing licence 
Series production for the Yugoslav air arm subse 
quently took place at the Ikarus plant at Zemun. The 
BH-33E was offered with both the Jupiter VI and the 
supercharged Jupiter VIL, but the former was installed 
in most aircraft, and armament comprised two 7,7-mm 
machine guns. One BH-33E airframe was fitted with a 
25 hp BMW Hornet engine experimentally as th 
B-193, Max speed 177 mph (286 kxa/h). Cruise, 185 mph 
(250 km/h). Time to 9,845 fe (3.000 m), 4.3 min, to 
16,406 ft (§ 000 m), 8.12 min. Empty weight, 1,874 Ib 
(850 kg). Loaclod weight, 2,800 Ib (1 270 kg). Span, 29 ft 
246 in (8,90 m). Length, 23 ft 1}0 in (7,04 m). Height, 9 ft 
1% in (2,79 m), Wing area, 238.96 sq fe (22,20 m*) 


‘A.BH-33 licence was obtained by Poland in 1928 and 
the fighter built as the P-W.S. A as seen above. 


banks. The BH-33L served as the standard Czechoslo: 
vak fighter throughout the early ‘thirties. Max speed, 
184 mph (297 kan/h). Cruise, 155 mph (250 km/h), Initial 


climb, 2,165 ft/min (11,0 m/sec). Range, 280 mis 
(450 km). Empty weight. 2,469 Ib (1 120 kg). Loaded 
weight, 3,589 Ib (1 628 kg). Span, 31 ft 2 in (9,50 m). 
Length, 23 ft 814 in (7.22 m). Height, 10 ft 344 in 
Wing area, 274.06 sq fe (25,46 m") 


(Below) The BH-23L which entered service in 1930, 


(Above) A BH-33E with a non-standard engine cowling, 
‘and (below) the sole example of the BH-33E fitted with 
a BMW Homet engine (as the B-133). 


AVIA BH-33L, Czechoslovakia 
‘The third and defnitive stage in the development of the 
basic BH-33 fighter was represented by the BH-33L 
which was to be used by all fighter units of the Czech- 
slovak air arm as the Ba 33. Flown in prototype form in 
1929, the BH-33L had essentially similar fuselage and 
undercarriage to those of the BH-39E, but introduced 
longer-span wings of greater area anc employed the 
Skoda L three-bank 12-cylinder water-cooled engine 
offering 580 hp for take-off and having a normal maxi 
mum rating of 500 hp. Two Mk 28 (modified Vickers) 
machine guns were mounted between the cylinder 


(Right) The BH-33L, designated BA-33 in Czechoslovak 
service, was the definitive version of the fighter. 
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AVIA B 34 Czechoslovakia 
The B 34, designed by Ing Frantisek Novotny, owed 
nothing to previous Avia single-seat fighters, and was 
an all-metal fabric-covered single-bay biplane powered 


(Above) Forerunner of the renowned B 634, tho B 34 


by a 740 hp Hispano-Suiza 12Nbr 12-cylinder liquid 
cooled engine, Flown forthe first time in 1932 by Vaclav 
Koti, the B34 initially proved disappointing and the 
prototype was promptly returned to the factory for 
modifications, re-emerging as the B 34/1 with a new 
propeller, a redasigmed engine cowling in which the 
face of the underslung radiator bath was cut back, and 
redesigned vertical tail surfaces, With these changes 
fight testing was resumed, and a production batch of 
12.B 34 fighters was ordered for the Czechoslovak air 
arm. The production B 34 embodied further redesign of 
the vertical tail surfaces, which were enlarged, and 
other changes by comparison with the prototype, in- 
cluding narrower-chord interplane bracing struts and 
the discarding of the streamlined mainwheel fairings. 
Power was provided by an Avia (Skoda) Vr 30 (licence 
built HS 12Nbr) rated at 760 hp for take-off, and arma- 
ment comprised two 7,7-mm fuselage-mounted Mk 28 
machine guns. Max speed, 196 mph (315 km/h) at sea 


level. Cruise, 174 mph (280 km/h). Initial climb, 2,262 fe 
min (12 m/sec). Range, 373 mls ( y 
weight, 2,877 Ib (1305 kg). Loaded weig' 
(1.730 kg). Span, 30 ft 10 in (9,40 m 

25 m). Wing area, 2 


The B34 prototype is seen below after modifications as 
the B 34/1 in which form it was ordered. 


AVIA B 534.1 & II Czechoslovakia 


In developing the B 34, Ing Frantiéek Novotny had con 
sidered installation of several alternative engines, ver 
sions offered being the B 134 with the 800 hp Walter 
built Mistral 14Kbs, the B 234 with the 600 hp Avia 


Rr 29 nine-cylinder radial, the B 334 with the 650 hp AS 
Panther and the B 434 with the 690 hp HS 12Xbrs. A 
ed, this 
and 


Second prototype, the B 34/2, was comp! 
having larger, less angular vertical tail surfac 
‘armament transferred to wing fairings. It was to hi 
had the Rr 29 engine, but the failure of this p 


ver plant 


temulted in the B 34/2 being re-engined wit 
12Ybre rated at 880 hp at 13,123 ft (4.000 m). The 

un armament was reinstated in the fuselage and, with 
redesigned rudder, the B 34/2 was flown in August 


1933, being subsequently referred to as the B 
af fully completing official wials. A further 
prototype was then built as the B §34/2, thie intr 
Ing mainwheol 

bath, redesigne 
Inge decking, a 
mounted gurim my 


airings, # forward-extended tad 


pokpit. can 


laces, rainod aft {use 
y, and the fuselage 
4 farther aft for co reasons, On 1 
July 1933, an order was placed for 146 productioi 

jamplow of the B 634, The production B 534 omitted 
tho refinements of wheel spats and cockpit canopy, but 
was otherwise similar to the B §34/2 prototype. The 
Avia-built HS 12Ydrs engine of 830 hp for take-off was 
Installed and armament comprised four 7,7-mm Model 
‘or 30 guns, two in the fuselage and two in low 
wing fairings, aircraft so armed being referred to as the 
1B 634 Series I (or B 634.1), With the 48th aircraft, all fc 
Quis were mounted in the fuselage, this being the first 
8 594.11 and the arrangement being standardised for all 
subsequent machines. A further 54 had meanwhile 
boon ordered with an alternative armament as the 
Bk 634, Similar in other rexpects to the B 534.11, the 
Bk 534 was to have had an engine-mounted 20-mm 
orlikon FFS cannon, machine gun armament being re: 
duced to two Moot 30 weapons. Difficulties with the 
eannon shell feed arrangement ually led to the 
Cerlikon being discarded in favour of a third 7,7-mm 
Weapon. The specifications of Series I and 1 B 534: 


wore similar, Max speed, 241 mph (288 km/h) at 
14,765 f(4 600 m). Cruising speed, 211 mph (340 krn/t) 
Initial climb, 2,913 fe’min (14,8 m/sec). Range 


(680 kin). Empty weight, 3,053 Ib (1 285 ka! 
Weight, 4,217 Ib (1913 kg). Span, 30% 10 
Langth, 26 ft 10% in (8,20 m). Wing 
(23,56 nr") 


‘The B 534.11 (below) was the second production model. 


AVIA 


(Above) A B 534.1V of the Slovak Air Force at Zitomir 
Klev, Ukraine, in 1941-42, and (below) a B 534.1V of 
3./JG 71 at Eutingen, November 1939, 


AVIA B 534.11 & IV Czechoslovakia 


Tho Series {11 production batch of the B 53: 
consisting of 26 aircraft, embodied some 1 
these 


(B534.m), 
fnement 
aft featuring an enlarged supercharger ait 
fake and originally mon the 
B534/2. This, howover pending 
introduction of the definitive B 534s 
mitially similar to the Series Itt were exported to 

d 14 to Yugoslavia. The Series IV was sitn 
to its immediate predecessor apart from having a metal (Above) The definitive B 534, the Serios IV. 
rather than woo opalter and in adopting an aft 


sliding cockpit canopy with raised fuselage tear deck- 14,435 ft (4400 1m). Cruising speod, 214 mph 
ing. A total of 272 B534.1V fightors was built, these (345 kim/ limb, 2,963 ft/min (16,0 m/sec). 
baing powered by the Avia-bullt HS izYdrsengine and Range 0. km). Empty weight, 3,219 1b 


7-mm guns. C 
534s in the inventory of the Ga 
h 1939, « number was ab 
fed Slovak Air Force, 78 were sold to Bulgar 
the remainder were taken into the inventory of the L 
walle. (B 834.1) Max speod, 252 mph (405 km/h 


me 450B S34sandBk (1460 kg). Loaded weight, 4,376 Ib (19% 


B kg). Span, 
30 ft 10 in (9,40 m). Length, 26 ft 10% in (8,20 m), Wing 
area, 263.6 sq fe (23,56 11"). 


bed by the n 


A ski-equipped B 534.1V (below) of the Slovak Air Force 
at at Nitra in the winter of 1941. 
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AVIA B 634 


‘The B 634 represented the ultimate in the aerodynamic 
development of the basic B34 single-seat fighter 
biplane design, and was to be numbered among the 
cleanest aircraft in its category ever flown. Tested in 
1936, the B 634 was powered by an Avia-built HS 
12Yers engine mounting a 20-mm Oerlikon FFS cannon, 
two 7,7-mm Model 30 machine guns being installed in 
the upper fuselage decking. There was virtually no 
commonality of components between the B 634 andthe 
B 534] from which it was derived. By comparison with 
the earlier fighter, the upper wing of the B 634 featured 
increased chord while the lower wing had reduced 
chord, the wingtips were redesigned, theailerons were 
broader, the gap was reduced (increasing the splay of 
the interplane struts), the stagger was greatly in: 
creased, and cut-outs were introduced on the lower 
wing roots, The curvature of the engine cowling and 
cockpit sill was refined, cantilever undercarriage legs 
ware adopted and the radiator bath was faired cleanly 
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between the leg roots. Despite a substantial reduction 
in drag, performance offered an insufficient improve- 
‘ment over that of the B 534 to warrant series produc- 
tion, the disappointing results provided by the B 624 
‘being due primarily to a substantial increase in structu: 

tal weight. Max speed, 258 mph (415 km/h). Initial 


speed, 
climb, 3,150 ft/min (16,0 m/sec). Range, 310 mis 
(500 km). Empty weight, 3,770 tb (1 710 kg). Span, 30 ft 
10 in (9,40 m). Length, 27 ft 4% in (8,35 m). 


Key to Avia B 534.1V 
1 Twosbladed nad-pch metal propalie 
2 boss 


7 Ejector exhaust stubs 
1 Aviacbutt Hnpano-Suza 12¥ore 12 
‘ylidr Vee water cones engine 
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41 Engino bearers 
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£23 One-sece cued windscreen 41 Tallane idence achstment wrest $4 Fudser controls 

30 Instrument pares 2 Severe cortos 55 Teich hock damper 


AVIA B 35 


To provide a potential successor to the B 534 in service 
with the Czechoslovak air arm, the Ministry of National 
Defence prepared an outline requirement for a single- 
seat fighter monoplane in late 1935. To meet this re 
quirement, Ing Frantisek Novotny designed the B 35 for 
which a two-prototype contract was awarded in 1936. 
‘The B36 was of mixed construction, with wooden 
wings covered by plywood bonded to an outer duralu 
min skin ~ a stressed skinning similar to Plymax that 
‘was being used for the Morane-Saulnier MS 405 ~ anda 
Welded stoel-tube fuselage with duralumin panelling 
forward and fabric skinning aft. With an HS 12Ydrs 
rated at 860 hp at 13,125 ft (4 000 m), the first prototype, 
the B 36.1, flew on 28 September 1938. It was re- 
engined with an HS12¥crs which, similarly rated to the 
Yars, made provision for a 20-mm cannon in the Vee of 
the cylinders, butt crashed on 21 November, being re 
placed in the test programme on 30 December 1938 by 
the second prototype, the B 35.2. This featured some 
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68 Enya 

8 Siingorn 

70 Vora racator bath 

71 Avia oloreprung port undercarriage 
sirvs 

72 Dunlop-Bata port marmot 

73 Avett tachment pont ngs 
‘beneath actor bath) 

14 Temperature contol shstors fr venta 
radiator 

75 Whee! spats usualy removed for 
‘operation fem grass Nels) 

176 Starboara urdercarage stnt 

77 Hattante 

78 Starboars manwrest 


‘The second prototype of the B 35 (above) and the third 
prototype (immediately below). Initially designated B 
35,3, the latter became the Av 135.1 
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increase in fuselage cross-section, smaller ailerons and 
extended flaps, Work continued after the German 
annexation of Bohemia and Moravia, a third prototype, 
the B 35.3, flying on 26 June 1939. Thishad aretractable 
undercarriage, a non-elliptical wing leading edge and 
an armament of one 20-mm cannon and two 7.92-mm 
machine guns, Prior to the commencement of flight 
test, the B 35.3 was exhibited at the Salon de 
VAéronautique in Brussels as the Avia 135. The follow: 
ing data relate to the B35.1. Max speed, 307 mph 
(495 km/h) at 13,125 ft (4 000 m), Initial climb, 2,559 fe 
min (13,0 m/sec). Range, 310 mis (500 km). Empty 
weight, 3,726 Ib (1690 kg). Loaded weight, 4,850 1b 
(2200 kg). Span, 33 ft 7% in (10,25 m). Length, 27 ft 
10% in (8,50 m). Height, 8 ft 614 in (2,60 m). Wing area, 
185.47 sq ft (17.23 m*) 


AVIA B 135 


Bulgarian evaluation pilots had flown the B 36.2 in 
November 1939, and, in June 1940, flow the B 36.3 alias 
Av 136.1, With the agreement of the RLM in Berlin, the 
development programme of the Avia fighter was per- 
mitted to continue in what by now was the so-called 
Protectorate" of Bohemia-Moravia specifically for the 
Bulgarian Ministry of War. A contract was placed with 
Avia for 12 Av 136 fighters for final assembly at Lovech, 
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(immediately above) The B 36.1 fighter prototype, 


(Above) One of the 12 series Av 135 fighters delivered in 
1942 to the Royal Bulgarian Air Force. 


‘The series Av 135 (above) with redesigned wing, 


Although delivered to a fighter pilot school, the Av 135 
(below) saw operational use in 1944. 
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in Central Bulgaria, where a further 50 v, 
licence-built for the Royal Bulgarian Air For: 
DAR-11 Ljastuvka (Swallow). The dozen Avia-built 
Av 195 fighters were delivered in the summer of 1942, 
but only 36 of the 62 HS 12Ycrs engines intended for the 
licence-built aircraft reached Bulgaria and the licence 
construction programme was cancelled. The Av 1355 
were consigned to a Fighter Pilot School, but did see 
some operational use in 1944. The Av 135 was of similar 
construction to the B 35, was powered by an Avia-built 
Hispano-Suiza 12Yers engine rated at 860 hp at 13,126 ft 
(4.000 m) and 800 hp at sea level, and carried an arma 
ment of one 20-mm and two 7,92-mm guns. It diffe 
from the B 35.3 essentially in having shorter-span 
ailerons and enlarged flaps. Max speed, 332 mph 
(636 km/h) at 13,125 ft (4000 m). Max initial climb, 
2,698 fumin (13,4 m/sec). Max range, 584 mls (940 km), 
Empty equipped weight, 4,548 Ib (2063 kg). Max 
loaded weight, 5,615 lb (2 547 kg). Span, 36 ft 7% in 
(10,85 m). Length, 27 ft 10% in (8,60 m). Height, 8 ft 
4 in (2,60 m). Wing area, 182.99 sq ft (17,00 m*) 


AVIA S 199 


During the latter part of World War I, the Avia factory 
at Prague-Cakovice was assigned the task of assem: 
bling Messerschmitt Bf 109G-6 and G-14 single-seat 
fighters, and G-12 two-sen sion trainers, With 
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the end of hostilities large stocks of component parts 
remained intact at the factory and a small series of 
Bf 109Gs was completed under the designation $ 99, 20 


of these being assigned to the National Air Guard, Lack 
of Daimler-Benz DB 606 engines led to adaptation of the 
basic Bf 109G airframe to take the Junkers Jumo 211F 
engine, of which large stocks were available, Rated at 
1,960 hp for take-off and 1,060 hp at 17,390 ft (5 300 m), 
this engine drove a paddle-bladed VS 11 propeller, and, 
as the § 199, the first example was flown on 25 March 
1947. Although the $199 possessed poor handling 
characteristics, production was undertaken for the Air 
Force which received the first aircraft in February 1948, 


(Below and right) The $ 199 was a Czechoslovak 
development of the Bf 109G powered by the decidedly 
‘unsuitable but readily available Junkers Jumo 211F. 


a total of §51 being produced (including a small number 
of two-seat CS 199s). Of these, 129 were assembled at 
the Letoy factory at Lethany, production ceasing in 
1961. Twenty-five $ 199s were exported to Israel in 
1948. Standard armament comprised two 20-mm 
cannon beneath the wings and two fuselage-mounted 
13-mm machine guns. Max speed, 328 mph (528 km/h) 
at sea level, 371 mph (598 kxm/h) at 19,685 ft (6 000 m). 
Max initial climb, 2,697 ft/min (13,7 m/sec). Max range, 


534 mis (860 km). Empty weight, 6,305 Ib (2 860 kg) 
Max loaded weit 296 lb (2736 kg). Span, 32 ft 
6¥4 in (9,92 ma) 29 ft 4 1n (8,94 m). Height. 8 ft 


6 in (2,59 m). 9a, 177.61 9q ft (16,50 m") 


AVIA S92 TURBINA Czechoslovakia 
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(Above top) An S 199 serving with the Israeli No 101 
Sqn, and (Immediately above) in Czech service. 


(Above) The $ 92.1, the first Me 262 to be built by Avia 
from components recovered after World War Il 


government by Marshal Ivan Konev. Forward fuselages 
and other components of the Me 262 had been manu 
factured at Lethany, some components had been pro: 
duced in converted railway tunnels, and the CKD and 
Walter works had built the Junkers Jumo 004 turbojet, 
assembly of the fighters having been undertaken at 
Cheb, near the German border. Sufficient components 

re recovered for Avia to build 17 single- and two-seat 
Mo 262s, the first single-seater flying as the $ 92.1 on 27 
August 1946, On 6 September, this aircraft was lost in 
an accident, a second, $ 92.2, flying on 24 October, and 
What was referred to as the first series aircraft, a two: 
seater (CS 92,3), following on 10 December. Dubbed the 
Turbina (Turbine), the $92 was demonstrated to a 
Yugoslav delegation which placed an order with Avia 
for two examples, although, in the event, these we 
hot delivered. The seventh aircraft, CS92.7, was ex 
perimentally fitted with BMW 003 turbojets, the thrust 
of which had bean boosted to 2,094 Ib st (960 kgp), but 
flight testing was not entirely successful and the air 
cratt wai d to take the standard Jumo 004 
turbojets, The eleventh and twelfth aircraft, S 92.11 and 
892.12 were completed during 1949, and during the 
summer of 1960, the Sth Fighter Sqn was formed on the 
Turbinas, but  yoar later this unit was disbanded 
most $ 92s and CS 92s being scrapped, The specifica 
tion of the $92 Turbina was the same as that of the 
Me 262A. 


AVIATIK D IL 


The Automobil und Aviatik AG of Leipaig-Heiterblick 
licence-built the Halberstadt D Il as the Aviatik D1 

later known as the Halberstadt D II(Av) - before, in late 
1916, developing and building an original single-seat 
fighter as the D il. Powered by the 160 hp Daimler D III 
‘six-cylinder water-cooled engine and carrying an arma: 
ment of two synchronised 7,92-mm LMG 08/15 
machine guns, the Dil was a staggered single-bay 
biplane with wooden, fabtic-covered wings anda steel: 
tube (forward) and wood (aft) fuselage largely ply 
covered. The Aviatik fighter did not find favour with the 
Idflieg as a result of the Typen-Priifung and further de- 
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velopment was discontinued, only the one prototype 
being built. Max speed, 93. mph (150 km/h). Time to 
3,280 ft (1000 m), 7.2 min. Span, 29 ft 0in (8,84 m). 
Length, 22 ft 443 in (6,82 m). Height, 9 ft 5 in (2,87 m) 


(Above and below) The D If was the first original 
fighter from the Automobil und Aviatik AG. 


‘The Aviatik D III (above) was allegedly considered 
superior in performance to the Albatros D V. 


AVIATIK D VI 


During 1918, Aviatik was working on prototypes of 
several single-seat fighter biplanes simultaneously, 
two of these, the DIV and the D V, being powered by 
the Benz Bz Iliby geared engine which was a larger 
volume version of the Bz IIIbm. Apart from its power 
plant and a redesigned and enlarged rudder, the DIV 
was essentially similar to the D Ill, while the D V was a 
new fighter design which discarded flying wires. Proto: 
types of both types were built, but protracted engine 
seething troubles delayed the programmes, and there 
1s no evidence that either was flown. The D VI, the sole 
prototype of which was flown in August 1918, bore little 
relationship to earlier Aviatik single-seat fighters, and 
was a two:bay biplane of wooden construction with 
ply-covered fuselage and fabric-covered wings and tail 
surfaces, Armament comprised two synchronised 
7,92-mmm LMG 08/15 machine guns and power was pro- 
vided by @ geared Benz Bz Ilibm. The D VI was in 
tended to participate in the second D-type Contest held 
at Adlershof in June 1918. Owing to problems provided 
by the reduction gear of the Bs IIIb, it was too late to 
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decessor, it was powered by a geared Benz Bz Ibm 
eight-cylinder Vee engine driving a four-bladed pro- 
peller. Armament comprised the standard twin 
7,92-mm synchronised machine guns, and only one 
prototype was completed. Max speed,119 mph 
(192 km/h). Time to 19,685 ft (6 000m), 24 min. Empty 
weight, 1,642 Ib (745 kg). Loaded weight, 2,083 lb 
(945 kg). Span, 31 ft 84 in (9,66 m). Length, 20 ft O¥4 in 
(6,10 m). Height, 8 ft 24 in (2,50 m), 


The D VII (below) was the last Aviatik fighter. 


AVIATIK (BERG) 
30.14 


‘The first single-seat fighter to be built by the Oster 
reichisch Ungarische Flugzougfabrik Aviatik to the de: 
signs of Dip! Ing Julius von Berg, the Aviatik 0.14 (the 
designation indicating the 14th experimental aircraft 
produced by O-UF Aviatik) was powered by 185 hp 
Austro-Daimler six-cylinder inline water-cooled 
engine, Armament consisted of a single &mm 
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AVIATIK D IIL 


Flown for the first time in November 1917, the first pro: 
totype D Ill was powered by an ungeared Benz Bz IIIbo 
eight-cylinder Vee engine rated at 195 hp, was of mixed 
construction with a steel-tube forward fuselage, ply: 
‘wood fuselage skinning and fabric wing skinning, and 
carried an armament of twin synchronised 7,92-mm 
LMG 08/15 machine guns. A distinguishing feature 
‘was provided by a small, keel-like extension beneath 
the fuselage which served to increase the wing gap. 
Initial Typen-Prifung was performed at Adlershot 
during 9-12 February 1918, and after modifications by 
Aviatik, the D III was returned to Adlershof in April for 
‘Tesumption of type testing, together with a second pro- 
totype powered by a geared Bz Illbm engine. By this 
Hime a small series of Bz [lIbo-powered D Ills was under 
construction for service test and evaluation, Perform- 
ance of the D III was considered tobe superior to that of 
the Albatros D V although no details have apparently 
survived other than those relating to climb tests con: 

ducted in March 1918 with the Bz IIIbo-powered first 
prototype, Time to 3,280 ft (1 000 m), 2.6 min, to 6,560 ft 
(2.000 m), 5.7 min, to 9,840 ft (3.000 m), 11 min, to 
13,125 ft (4000 m), 17 min. Loaded weight, 1,905 Ib 
(864 kg). Span, 29 ft 6% in ((9,0 m). Wing area 

226.05 sq ft (21,0 m’), 
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‘The D IM (blow) was type tested in February 1918. 


‘The Aviatik D VI (above) was too late to join the D-type 
Contest of June 1918 due to engine problems. 


participate in this contest, and by the time type-testing 
had revealed excellent flight characteristics, the D VI 
had already been overtaken by the D VII. Max speed, 
117 mph (188 km/h). Time to 16,405 ft (5 000 m). 
17.8 min. Empty weight, 1,653 ib (750 kg). Loaded 
weight, 2.072 lb (940 kg), Span, 31 ft 814 in (9,66 m) 
Length, 20 ft O¥4 in (6,101n). Height, 8 ft 24 ft (2,50 m). 


AVIATIK D VIL Germany 


‘The DVI, which was intended to participate in the 
third D-type Contest of October 1918, was essentially 
similar to the D VI apart from having completely red 
signed vertical and horizontal tail surfaces. Like its pre- 


Julius von Borg’s first fightor (above), the 30.14. 


Schwarziove synchronized machine gun. Of wooden 
‘construction with ply and fabric skinning, the Aviatik 
30.14 crashed at Aapern on its first flight on 16 October 
1916, the test pilot, Ferdinand Kanschel, Josing his tite. 
However, the programme had revealed sufficient 
promise to warrant further development of the basic 
design. The wing gap was drastically reduced, wing 
stagger was introduced, the vertical tail surfaces were 


‘The Aviatik D Vit (below) was fundamentally similar to 
‘the D VI apart from its tail surfaces, 
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enlarged and, with more minor changes, three further 
prototypes were built, the 30,19, 30.20 and 30.21, which 
led to the D1. Max speed, 109 mph (175 km/h), Span, 
26 ft 3 in (8,00 m). Length, 22 ft 6 in (6,86 m). 


‘The Aviatik 30,14 (below) was the forerunner of a line 
of fighters from Dip! Ing Julius von Berg. 


AVIATIK (BERG) D I Austria-Hungary 


Designed by Dipl Ing Julius von Berg and frequently re 
ferred to as the Berg Scout, the D1 was the frst single- 
seat fighter of indigenous design to be manufactured in 
quantity by the Osterreichisch-Ungarische Flugzeug 
fabrik Aviatik of Vienna. The prototypes of the DI were 
the Av 30:19, 30.20 and 30,21, and the first of these was 
flown on 24 January 1917, differing from the subse: 
quent production model primarily in lacking armament. 
Of wooden construction with ply fuselage skinning and 
fabric wing skinning, the DI entered service with the 
Austro-Hungarian Luftfahrttruppe in the autumn of 
1917, by which time armament had standardised on 
two synchronised 8mm Schwarzlose machine guns 
Initial Dis had the 185 hp Austro-Daimler six-cylinder 
inline engine, some 140 were built with the 160 hp Aus 
tro-Daimler, and 200 and 225 hp Austro-Daimlers were 
progressively introduced. Some 700 fighters of this 
Berg type were manufactured by the parent concen 
and under licence by Lohner, Lloyd, Thine und Fiala 


(Above) The Aviatik (Berg) D Tin standard form, and 
(below) a D I fitted with a 200 hp Austro-Daimler 
engine, this being an aircraft of the first series. 


MAG and WKF. The following specification relates to 
the model powered by the 200 hp Austro-Daimler 
engine, Max speed, 115 mph (185 km/h). Time to 
3,280 ft (1000 m), 2.23 min, to 6,560 ft (2 000 m), 
7.63 min. Endurance, 2.5 hrs. Empty weight, 1,345 1b 
(610 kg). Loaded weight, 1,878 Ib (852 kg). Span, 26 ft 
Fin (8,00 m). Length, 22 ft 6 in (6,86 m), Height, 8 ft 2a 
(2,48 m). Wing area, 234.66 sq ft (21,80 m’). 


AVIATIK (BERG) 
30.24 


‘The Aviatik 30.24 (this designation indicating that it 
was the 24th experimental aircraft produced by O-UF 
Aviatik) single-seat fighter triplane designed by von 
Berg appeared in May 1917. Employing a similar struc 
ture to that of the DI and a basically similar fuselage, 
the Aviatik 30.24 was powered by a 200hp Austro- 
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(Above and below) The Aviatik (Berg) 30.24 was a 
triplane derivative of the D I with a 200 hp Austro: 
Daimler. Only one triplane prototype was completed. 


23 June 1918, and (immediately above) a 
(Lohner-built) operated by Fik 60J in 1918, 


(Above top) A DI Series 138 forced down at Treviso on 


TSeries 115 


Key to Aviatik (Berg) D1 
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(Right) The Aviatik (Berg) 30,25 was essentially a 
single-seat version of the C I recce two-seater. 


Daimler engine and carried an armament of two syn 
‘chronised 8-mm Schwarzlose 07/12 machine guns. Per 
formance was marginally inferior to that of the stmt 
larly-powered D1, and only one prototype of the 
Iniplane was therefore completed. Max speed, 108 mph 
(174 km/h), Time to 3,280 ft (1000 m), 2.66 min, to 
6,560 ft (2000 m), 4.15 min, Empty weight, 1,367 lb 
(620 kg), Loaded weight, 1,900 lb (862 kg). Span, 23 ft 
8H in (7.22 m). Length, 22 ft 6 in (6,86 m). Height, 9 ft 
(in (2,75 m), Wing area, 242.19 sq ft (22,50 m’), 


AVIATIK (BERG) 
30.25 Austria-Hungary 


‘The requirement of the Austro-Hungarian Army Com: 
mand for a long-range single-seat reconnaissance 
fighter led Dip! Ing Julius von Berg to develop the Avia 
uk 30.25, Completed in March 1918, this was basically a 


‘single-seat version of the two-seat Aviatik (Berg)CIre- and two synchronised 8-mm Schwarzlose 07/12 
connaissance aiscraft, with similar fuel tankage, and machine guns. It was also proposed to install radio 
provision for the installation of an automatic camera equipment. Power was provided by a 200 hp Austro- 
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Daimler six-cylinder engine, and speed performance 
was comparable with that of the Aviatik 20.30 fighter 
then under test, but no production Was undertaken, 
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AVIATIK (BERG) 
30.27 & 29 


Whereas all previous single-seat fighters designed by 
von Berg had utilised Austro-Daimler inline engines, 
the Aviatik 30.27 and the similar 30.29, which appeared 
early in 1918, were powered by the 160hp Steyr Le 
Rhdne t1-cylinder rotary. Of wooden construction with 
plywood fuselage skinning, apart from the forward sec: 
tion which was covered by light metal panels, and 
fabric-covered wings, the Aviatik 30.27 and 30.29 each 
carried the standard twin-Schwarziose gun armament, 
and were initially flown with two-bladed propellers. 
‘Subsequently, the original engine cowling (which left 
the lowest three cylinders exposed) was replaced by a 
full ring cowling, and the four-bladed Jaray propeller 
was adopted. Both participated in the July 1918 D-Con- 
test, 30.29 crashing when the upper wing leading-edge 
collapsed as its pilot initiated a loop, The following 
dotails apply to the 30.27 in its final form. Max speed, 
115 mph (185 km/h) at 2,625 ft (800 m). Time to 3,280 ft 
(1000 m), 1.42 min, to 6,560 ft (2000 m), 3.75 min 
Empty weight, 851 lb (386 kg). Loaded weight, 1,336 lb 
(606 kg). Span, 22 ft 4¥ in (6,82 m). Length, 16 ft 4% in 
(6,001). Height, 8 ft 6% in (2,61 m) 
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(Above and below) The Aviatik (Berg) 30.27 appeared 
rly in 1918 with a Steyr Le Rhone rotary engine. 


sisted of the usual paired Schwarziose 8-mm guns. The 
first three series aircraft were tested in November 1917, 
and seven were evaluated at the front, but the decision 
that O-UF Aviatik should licence-manufacture the 
Fokker D VII terminated any plans to build the DI in 
quantity. One Dll airframe was experimentally fitted 
with @ 200 hp Hiero engine as the Aviatik 30.38, and 
participated in the July 1918 D-Contest. With the 225 hp 
Austro-Daimler engine the DiI attained 137 mph 
(220 km/h). The following details relate to the 200 hp 
version. Max speed, 130 mph (210 km/h). Time to 
3,280 ft (1 000 m), 2.6 min, to 6,560 ft (2 000 m), 6.6 mun. 
Empty weight, 1,294 Ib (587 kg). Loaded weight, 
1,786 Ib (810 kg). Span, 24 ft 7 in (7.50 m). Length, 
22 ft 10% in (6,98 m) 


‘The D Il (above and below) series aircraft was tested in 
November 1917, but plans for large-scale production 
ended with the choice of the Fokker D VIL 


AVIATIK (BERG) 
Du 


Featuring a fuselage virtually identical to that of the D I, 
the D Iwas flown as a prototype in the summer of 1917, 
this, the Aviatik 90,22, actually employing much of the 
structure of the 30.21 (see D1). The Dil was charac: 
terised by a short-span cantilever lower wing, and a 
series of 19 aircraft was built for frontline evaluation, 
these being powered by either the 200 hp (Series 39) or 
226 hp (Series 349) Austro-Daimler engine. A four 
bladed Jaray propeller was fitted, and armament con- 
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‘The first prototype of the D Il, the Aviatik (Berg) 30.22 
(below) entered flight test in summer 1917. 


AVIATIK (BERG) 
30.30 


Developed specifically for high altitude combat over 
the Italian front, the Aviatik 30.30 (which has some- 
times been referred toas the D Ill although no evidence 
exists to support the application of this designation) 
had wings similar to those of the DI, married to a new 
fuselage, redesigned vertical tail surfaces and a 230 hp 
Hiero six-cylinder inline engine, the radiator for which 
was mounted above the upper wing centre section 


Austria-Hungary 


‘The Aviatik (Berg) 30.30 (above) was developed for 
high altitude combat over the Italian front, 


Time to 3,280 ft (1 000 m), 2.17 min, to 6,560 ft (2 000 m), 
5.1 min, to 9,840 ft (3000.m), 9.1 min. Empty weight, 
1,506 lb (683 kg), Loaded weight, 2,079 tb (943 ko). 


AVIATIK (BERG) 
30.40 


A parasol monoplane derivative of the Aviatik 30,27, 
the Aviatik 30.40 was powered by a similar 160 hp Steyr 
Le Rhone 11-cylinder rotary engine, and only one proto- 
type was built and flown during the summer of 1918. 
‘The Aviatik 30.40 was of wooden construction. The for 
ward fuselage was covered by light metal panels and 
the remainder of the fuselage was ply covered. The 
wing had fabric skinning, and steel-tube bracing struts 
were employed. Max speed, 119 mph (192 km/h). Time 
to 3,280 ft (1000 m), 1.6 min, to 6,560 ft (2.000 m), 
2.89 min,, to 9,840 ft(3 000 m), 6.89 min. Empty weight, 
807 lb (366 kg). Loaded weight, 1,292 Ib (586 kg). 


Austria-Hungary 


AVIMETA 88 


Designed by Capt Georges Lepére, who, while on loan 
to the US government, had been primarily responsible 


France 


(Below) The Aviméta 88 was Schnelder-Creusot-built, 


During the summer of 1918, 0-UF Aviatik flew the 30.40 
(below), a monoplane derivative of the 30.30. 


for the Packard-Lepére LUSAG-1I and -21 two-seat 
fighters, the Aviméta 88 two-seat parasol monoplane 
fighter was built by the aviation department of the 


Was reduced by 220 Ib (100 kg) and, after initial trials, 
the engine was enciosed by a Townend ring. The AVIS 
T commenced fight test early in 1935, but still proved 


‘The Aviméta 88 (above) was discontinued when the 
official requirement for its class was dropped, 


‘Schneider-Creusot industrial group, and appeared in 
1926. Constructed entirely of a metal alloy known as, 
al{érium, the Aviméta 88 had corrugated alférium skin 
ning and was powered by a 500 hp Hispano-Suiza 12Hb 
42-cylinder liquid-cooled engine. Armament comprised 
two synchronised 7,7-mm MAC (Vickers) machine 
guns and two Lewis guns on a flexible mounting in the 
Year cockpit, Only one prototype of the Avimeta 88 was 
‘built, development being abandoned when the official 
foquiroment for « new two-seat fighter and reconnais: 
sence aircraft was discarded. Max speed, 149mph 
(240 kaw/h) at sea level, 137 mph (220 knv/h) at 16,405 ft 
(6 000 m). Ceiling, 24,606 ft (7.500 m). Empty weight, 
3,417 lb (1.850 kg). Loaded weight, 5,291 Ib (2 400 kg), 
Span, 56 ft 944 in (17,00 m), Length, 32 fe 0 in (9,76 m), 
Wing area, 430.57 sq ft (40,00 m”). 


AVISI Hungary 


During the course of 1931, the Central Repair Work: 
shops at Szokoufehervar S6uto began construction of 
port) aircraft, osten: 


the AVIS (Andorlik:Varga-Iskola-$ 


‘The AVIS I (above) was completed and flown in 1933, 
but proved to be seriously underpowered with its 
‘Jupiter engine and was relegated to training use. 


Ssibly a single-seat trainer and sports aircraft, but, in 
fact, a fighter intended for use by the Legdyi Hivatal 
{Aviation Department), the clandestine Hungarian air 
arm. An all-metal, single-bay, staggered biplane de- 
‘signed by Prof Elod Abody-Anderlik, Laszlo Varga, ist: 

‘van Liszt and Desxo Fridrik, the first aircraft, the AVIS L 
‘was completed and flown in 1933. Powered by a 420 hp 
Mantréd Weiss-built Jupiter VI nine-cylinder racial, in 

tended armament being twin synchronised 7,62-mm 
Gebauer machine guns, the AVIS I proved seriously 
underpowered, prompting major redesign as the AVIS 
IL The sole example of the AVIS 1 was eventually de- 
liverad to the flying school at Szombathely where it was 
to serve until 1936, Max speed, 174 mph (280 km/h). 
‘Max range, 310 mls (500 ku). Service ceiting, 19,685 ft 
(6.000 m). Empty weight, 2,668 lb (1 210 kg). Loaded 
weight, 3,263 Ib (1.480 kg). Span, 29 ft 635 in (9,00 m). 
Length, 24 ft 77a in (7,50 m). Height, 9 fe 60 in (2,90 m). 
Wing area, 228.19 sq ft (21,20 m") 


AVIS I Hungary 


The poor results achieved with the AVIS I fighter 
prompted Prof Abody-Anderlik and his team to rede- 
sign the aircraft despite the decision of the Legayi Hiv 
atal to acquire 21 Fiat CR.20bis fighters from Italy. 
While retaining the Jupiter VI engine, the redesigned 
fighter, the AVISII, featured slimmer, siab-sided fuse- 
lage, redesigned vertical tail surfaces, narrower inter 
plane bracing struts and increased gap, Empty weight 


‘The AVIS II (above) represented a major redesign of its, 
predecessor, but was heavy and lacked agility. 


overweight and lacking in the agility demonstrated by 
contemporary foreign fighters. The planned armament 
of twin 7,62-mm Gebauer guns wax never fitted. De- 
velopment was abandoned in favour of the higher: 

powered AVIS Ill. Max speed, 186 mph (300 km/h). Ser 

vice ceiling, 20,015 ft (6 100 m). Max range, 310 mis 
(500 km). Empty weight, 2.447 Ib (1110 kg). Loaded 
weight, 2,910 Ib (1320 kg). Span, 29 ft 614 in (9,00 m), 
Length, 25 ft ? in {7,80 m). Hedght, 9 ft 64 tu (2,90 m). 
Wing area, 228.19 sq ft (21,20 m") 


AVIS III 


Developed in parallel with the AVIS II and entering 
fight test shortly afterwards in 1936, the AVIS III was 
powered by a 550 hp Manfred Weiss-built Gnome: 
Rhone 9Krsd Mistral nine-cylinder radial engine driv: 
ing a three-bladed adjustable-pitch Hamilton Sundard 
propeller. Unlike the preceding AVIS fighters which 
Were of all-metal construction, the AVISIIl had wooden 
wings with a combination of plywood and fabric skin- 
ning, and four prototypes were laid down. The AVIS IIt 
demonstrated improved characteristics, but lacking 
the agility of the Fiat CR.32, which was meanwhile 
evaluated by the Leguyi Hivatal and adopted for ser 
vico, it was not ordered into production. The armament 
of the AVIS Il! was two 7.62-mm Gebauer machine 
guns, and one of the four prototypes was completed 
with minor modifications as the AVIS IV. Max speed, 
193 mph (310 kan/h). Service ceiling, 21,326 ft (6 500 m). 
‘Max range, 248 mis (400 km). Empty weight, 2,668 Ib 


(Above and below) The AVIS III proved inferior to the 
Fiat CR.22 when evaluated in competition with the 
lalian fighter and was therefore dropped, 


AVRO 


(1.210kg). Loaded weight, 3,042 Ib (1380 kg). Span, 
31 ft 2in (9,50m). Length, 26 ft 7 in (7,80 m). Height, 
10 ft 6 in (3,20 m). 


AVRO 504 UK 


Although the Avro 504 saw most widespread use as a 
two-seater for reconnaissance, bombing and training, 
it also saw some service as a single-seat fighter, 
initially with the Royal Naval Air Service for airship 
interception. The first variant intended specifically for 
this role was the Avro 504C which, powered by the 
80 hp Gnome seven-cylinder totary, was essentially 
‘similar to the two-seat Avro 5048 apart from having a 
fuel tank occupying the space normally taken up by the 
forward cockpit, and a gap in the top centre section 
through which a 0.303-in (7.7-mm) Lewis gun could be 
fired upward at an angle of 45 deg. Eighty Avro 504Cs 
were ordered for the RNAS, 60 of these being built by 
Brush Electrical Engineering, and theiie ware operated 
on home defence duties from various RNAS stations, 


‘The Avro 504C (above and below) was the first variant 
of the basic design to be intended specifically for the 
interception of airships. 


One was modified in 1916 to take a 75 hp RollwRoyco 
Haws inline engine, and 30 were ordered for the RNAS 
fas the Avro 504F, but, in the event. these were com: 
piloted with the standard Gnome rotary, The Royal Fly- 
ing Corpa equivalent of the Avro 504C war the Avro 
504D, but only six were produced, these being do: 
livered in August 1915, Early in 1918, « number of ningle 
woat fighter conversions of the 110 hp Le Rhone 9J nine- 
cylinder rotary powered Avro 504K was produced for 
issue to Home Defence aquadronm, thene having a 
‘single Lewis gun ona Foster mounting above the upper 
wing centre section. Several of these were later fitted 
with V-type undercarriage similar to that of the Avro 
521, The following data relate to the Avro 504C, Max 
speed, 83 mph (134 ken/h) at aoa lovel. Time to 2,600 ft 
(1065 m), 7.2 mn, Endurance, 8 hrs. Empty weight, 
930 Ib (422 kg). Loaded weight, 1,592 Ib (722 kg). Span, 
36 ft 0 in (10,97 m). Length, 29 tt 6 in (8,96 m). Height, 
10 ft 6 in (3.17 m). Wing area, 330 sq ft (30,66 m) 


AVRO 521 UK 


The Avro 521 two-seat fighter, which was flown late in 
1915, was something of a hybrid in that it embodied a 
number of Avro §04 components. Powered by a 110 hp 
Clerget 9% nine-cylinder rotary, the prototype had pro- 
vision for a free-mounted 0.303-in (7,7-mm) Lewis gun 
fired from the rear cockpit, The prototype underwent 
official trials easly in 1916, and 25 aircraft were ordered 
for the RFC, but this contract was subsequently can- 

celled, and there is no evidence that any Avro 621 other 
than the prototype (which crashed at Upavon on 21 Sep: 

tember 1916) was built. Max speed, 90 mph (145 km/h) 
at sea level, Time to 6,000 ft (1830 m), 14min, Endu 
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AVRO 


(Above) The Avro 521 was a hybrid embodying Avro 
‘504 components; only one prototype was completed. 


rance, 4.5 hrs. Empty weight, 1,150 lb (522 kg). Loaded 


weight, 1,995 1b (905 kg). Span, 30 ft Oin (9,14 m 
Length, 28 ft 2 in (8,58 m). Wing area, 266 sqf 
(24,71), 

AVRO 523 PIKE UK 


Flown for the first time in May 1916, the Pike 
twin-engined biplane was designed primarily to meet 
an Admiralty requirement for a long-range escort and 
anti-airship fighter, The pilot was seated 
the mainplanes with gunners’ cockpits, each with a 
free-mounted 0,303-in (7,7-mm) Lewis, fore and aft. Of 
wooden construction with fabric skinning, the first pro: 
totype Pike had two 150hp Sunbeam eight-cylinder 
liquid-cooled engines mounted as pushers driving two 


‘The final two-seat fighter derivative of the basic Avro 
504 was the Avro 527 (above). 


the 527A, being discarded 
‘speed, 103 my 
(10,97 


a pas 


AVRO 530 UK 


‘The Pike (above) was intended to meet a requirement 
for a long-range escort and anti-atrship fighter. 


bladed propellers via extension shafts. A second Pike, 
the Avro 523A, differed primarily in having two 160 hp 
Green six-cylinder liquid-cooled engines driving trac 
tor propellers and a Scarff-type ring mounting for the 
forward Lewis gun. No production of the Pike was 
ordered following completion of official trials. The fol 
lowing data relate to the Avro 23. Max speed, 97 mph 
(166 km/h) at sea level, 88 mph (142 km/h) at 10,000 ft 
(3.060 m), Time to 6,000 fe (1 525 m), 9.5 min, to 10.000 ft 
(3.050 m), 27 min, Endurance, 7hrs. Empty weight, 
4,000 lb (1.814 kg). Loaded weight, 6,064 Ib (2751 kg). 
Span, 60 ft 0 in (18,29 m). Length, 39 ft 1 in (11,91 m) 
Height, 11 ft 8 in (3,65 m). Wing area, 815 sqft 
(76,71 m*) 


AVRO 527 


‘The final two-seat fighter derivative of the basic Avro 
504 design, the Avro §27 was built for the RFC and 
flown for the first time early in 1916 with a 160 hp Sun: 
beam Nubian eight-cylinder water-cooled engine. The 
mainplanes, undercarriage and tail assembly were 
basically similar to those of the Avro 604, but the fusel: 
age differed markedly from that of the earlier aircraft. 
Proposed armament consisted of a single free-mounted 
0,303-in (7,7-mm) Lewis gun in the rear cockpit. The 
Avro 527 displayed a poor climb rate and the pilot's for 
ward view was seriously impaired by the twin exhaust 
stacks of the Nubian engine. Only one prototype was 
completed, and development was discontinued during 
the course of 1916, a version with a longer-span wing, 
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‘The Avro 530 (above and below) was designed in 1916 
‘as a competitor for the Bristol F-2A, but, when flown, 
did not afford a sufficient advance. 


latively clean aerodynamic desi 
standards and featuring a ducted propeller spinner 
Avro 530 two-seat fighter was designed in 1916 to 
mpete with the Bristol F.2A, but the first prototype 
was not flown until July 1917. Powered by a 200 hp His: 
pano-Suiza 8Bd eight-cylinder water-cooled eng 
the Avro 630 was of wooden construction with fabric 
skinning, and mounted an armament of a single fixed 
and synchronised 0.303-in (7,7-mm) Vickers gun, a 
ywis gun of similar calibre being mounted on a Scarff 
tong in the rear cockpit, Although performance of the 
Avro 530 proved to be good, it did not improve suffi 
ciently on that of the Bristol F-2A to warrant production 
orders. Furthermore, priority in the supply of the His 
pano-Suiza engine was being given to the S.E.a 
During 1918, one of the two Avro 530 prototypes was 
flown with a 200hp Sunbeam Arab engine, revised 
\dercarriage, an extended tail fin and flapless wings 
of new section with long-span ailerons, but develop- 
ment was subsequently abandoned. Max speed, 
114 mph (183 ken/h) at sea level, 102 mph (164 kea/h) at 
10,000 ft (3 050 m). Time to 10,000 ft (3 050 m), 16 min, 
Endurance, 4 hrs. Empty weight, 1,695 lb (769 kg) 
Loaded weight, 2,680 lb (1216 kg), Span, 36 ft 0 in 
jength, 28 ft 6in (8,69 m). Height, 9 ft 7 in 
Wing area, 325.5 sq ft (30,23 m’). 


mm by contempar 


AVRO 531 SPIDER UK 


ponsored private-v at fighter de 
signed by Roy Chadwick and flown for the firat time in 
April 1918, the Spider made use of a number of Avro 50+ 
nts and had a fabric-covered wooden struc 

h a system of Warren-girder steel-tube inter 
plane struts. The upper wing was mounted close to th 
ge and directly above the cockpit. In its original 
rm, the Spide powered by a 110 hp Le Rhone 9J 
nine-cylinder rotary engine, and proved to possess ex: 


‘The Spider (above) was an unsponsored private. 
venture fighter which proved extremely manoeuvrable. 


ceptional manoeuvrability, but overall performance 
was not sufficiently in advance of the contemporary 
Sopwith Camel to warrant quantity production, Arma: 
ment comprised one fixed synchronised 0,303-in (7,7: 
mm) Vickers machine gun, and a 130hp Clerget 9B 
rotary was later fitted, the following details relating to 
the Spider fitted with this power plant. Max speed, 
120 mph (193 ken/h) at sea level, 110 mph (177 km/h) at 
10,000 ft (3 050 m). Time to 10,000 ft (3.050 m), 9.5 min 


Empty weight, 963 lb (437 kg). Loaded weight, 1,517 Ib 
(688 kg), Span, 28 ft 6 in (8,68 m). Length, 20f 6 
(6.25 m). Height, 7 ft 10 in (2,38 m), Wing area, 189 sq fe 
(17,55 mr") 


(Below) The Spider sesquiplane fighter of 1918, 


air-cool 
these bet 


ical 
manufacturer's trials the first pro- 
totype was completed as a landplane and the second 


AVRO 566 AVENGER UK 
‘Aerodynamically one of the cleanest fighter biplanes of 
its ora, the Avenger, designed as a private venture by 
Roy Chadwick, was first flown on 26 June 1926, Of 
wooden construction with fabric skinning, the Avenger 
‘was initially flown with a 625 hp Napier Lion VIII 
engine, but no order was obtained, and, in May 1 
the aircraft was modified for racing purposes. It was fit 
ted with equi-span wings of 28 ft 0 in (8,69 m), stream 
ned I-type interplane struts, ailerons on both upper 
fand lower wings, and a 553 hp Lion IX engine, In this, 
form it was redesignated Avto 667 Avenger Il. Various, 
progressive developments were proposed, but none 
Baw fruition, and the Avenger was dismantled for use 
8 an instructional airframe in 1931, The following data 
Telate to the Avro 566, Max speed, 180 mph (290 km/h) 


‘The Avenger (above and below) placed emphasis on 
aerodynamic cleanliness and was first flown as a 
private venture in June 1926. 


Cruise, 130 mph (209 km/h). Initial climb, 2.100 ft/min 
(10,67 m/sec). Empty weight, 2,368 lb (1074 kg) 
Loaded weight, 3,220 Ib (1460 kg). Span, 32 ft 0 in 
(9,75 m). Length, 26 ft 6 in (7,77 m). Height, 10 ft 3 in 


(312m) 


AVRO 584 AVOCET UK 
‘The Avocet was designed to the requirements of Spect- 
cation 17/25, which, issued in June 1926, called for an 
all-metal stressed-skin shipboard fighter with inter 


An all-metal shipboard fighter, the Avocet (above and 
below) was flown with both wheels and floats. 


prototype as a twin-float seaplane, these flying respec 
Lively in December 1927 and April 1928. The 
totype was also fitted with a land unde in June 
1928. Armament comprised two 0.303-n (7,7-mm) Vick 
chine guna synchrc to ire through the pro: 
potler diso. Performance of the Avocet during oval 
tion at Martlesham proved unspectacular and no 
production order was placed. Max speed, 133 mph 
14 km/h). Empty weight, 1,621 Ib (735 kg). Loaded 
96 tb (1132 kg). Span, 29 ft Otn (8,84 sn) 
ingth, 24 fr 6 in (7.46 m). Height, 11 ft 844 in (3,56 m) 
Wing area, 308 sq ft (28,61 m2") 


;econd pro: 


AVRO CANADA CF-100 
Mks 110 3 Canada 
Design of the CP-100 tandem two-seat all-weather 
interceptor was initiated in October 1946 to meet an 
RCAF requirement, and the first of two prototypes 


‘The CF-100 Mik 3 (below) was the initial series model, 
deliveries to the RCAF commencing in 1952. 


AVRO CANADA 


(CF-100 Mk 1) powered hy 6,500 Ib st (2 948 kgp) Rolls 
Royce-Avon RA3 turbojets was flown on 19 January 
1950. Ten unarmed pre-production aircraft (CF-100 
Mk 2) followed, the first of these flying on 20 June 1951, 
with 6,000 tb st (2722 kgp) Orenda 2 engines, and the 
initial production mode! (CF-100 Mk 3) differed in 
having Orenda 8 engines of similar rating, nose 
mounted APG-33 radar and eight 0.5-in (12,7-mm) Colt 
Browning machine guns in a ventral pack. The first 
CF-100 Mk 3 was delivered in September 1962, and 70 
were built of which 50 were eventually converted to 
dual-control Mk 3CT and 3D trainers, Max speed, 
635 mph (1022 km/h) at 10,000 ft (3.050 m), 566 mph 
(911 kan/h) at 40,000 ft (12 200 m), Initial climb, 9,200 fu 
mun (46,7 m/sec). Loaded weight, 34,000 lb (15 422 kg). 
Max overload 39,750 tb (18 030 kg). Span, 62 ft Oin 
(15,85 m). Length, 52 ft 3% in (16,04 m). Height, 15 ft 
612 in (4,73 m). Wing area, 640 sq ft (50,17 mr’), 


AVRO CANADA CF-100 
Mxs 4&5 


Embodying major structural redesign, APG-40 radar 
and 6,500 lb st (2948 kgp) Orenda 9 engines, the 
CF-100 Mk 4 was flown on 24 October 1953, being pre- 
ceded by a prototype (Mk 4) on 11 October 1962, this 
having been originally the tenth and last Mk2, Arma 
ment comprised 48 2.75-in (70-cm) unguided missiles 
in a ventral pack and 29 similar missiles in each of two 
wingtip pods which increased wing span to 63 ft 7 in 


Canada 


‘The CF-100 Mk 4B is illustrated above (with No 445 
Sqn) and below (with wingtip missile pods), 
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AVRO CANADA 


(16,33 m). The ventral pack was interchangeable with 
‘one containing eight 0.6-in (12.7-mm) guns. An im- 
proved model, the CF-100 Mk 4B, differed primarily in 
‘having 7,275 lb st (3.300 kgp) thrust Orenda 11s. Totals 
of 137 Mk 4A and 144 Mk 4B CF-100s were built, 50 later 
being modified to Mk standards. The CF-100 Mk 5, 
powered by either the Orenda 11 or similarly-rated 
Orenda 14, embodied some economies in structural 
weight, a6 ft (1,83 m) increase in wing span, andan ex- 
tended tailplane, The prototype Mk § (a converted 
‘Mk 4B) flew in September 1954, and the first production 
example on 12 October 1965, 329 being built from the 
outset to Mik 5 standards, 53 of these being supplied to 


the Force Aérienne Beige. The ventral gun or missile 
‘tray was deleted, armament being confined to the wing 
‘up missile pods with which overall span was increased 
to 60 ft 10 in (18,54 m). Two Mk Ss were adapted as 
‘Mk 5Ms for Sparrow AAM trials and others converted 
to Mk 5Ds for ECM duties. Following details relate to 
CF-100 Mk 5. Max speed, 650 mph (1046 km/h) at 
10,000 ft (3050 m), 587 mph (945 km/h) at 40,000 fr 
(12 200 m). initial climb, 8.500 ft/min (43,18 m/sec). 
Empty weight, 23,100 Ib (10 478 kg). Max loaded 
weight, 37,000 Ib (16 783 kg). Span, 58 ft 0 in (17,68 m). 
Length, 64 ft 1 im (16.48 m). Height. 15 ft 610 in (4.73 m). 
Wing area, 591 sq ft (54,90 m*). 


AVRO CANADA CF-105 
ARROW 


‘Onginating from a 1952 Royal Canadian Air Force re- 
quirement, the CF-105 was a tandem two-seat all: 
weather interceptor fighter, 37 development and pre- 
series examples being ordered, Of these, the first five, 
referred to.as Arow Mk 1s, were each powered by twin 
Pratt & Whitney J76-P-3 or -5 turhojets each rated at 
12,500 lb st (5 670 kgp) and 18,600 tb st(8 392 kgp) with. 
maximum afterburning. The sixth and subsequent ait- 
craft were Arrow Mk 2s with paired Orenda PS-13 Iro: 
quois turbojets each rated at 19,260 lb st (8732 kup) 


Canada 


rocket pod 
gal (1 1050 wing ft tank, 
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A.CF-100 Mk 5 (above) of No 414 “Black Knight" Sqn, 
RCAF, with wingtip fuel tanks in place of missiles. 


(Right) A CF-100 Mk 4 of No 432 Sqn, RCAF, based at 
Bagotville, Quebec, during 1954-61 for NORAD. 


BAC 


(Left) The second of the five CF-105 Arrow Mk 1s that 
had flown before the programme was cancelled, 


and 26,000 lb st (11 794 kap) with afterburning. Arma 
ment of the Mk 2 was to have comprised six Falcon or 
eight Sparrow AAMs internally. The first Arrow Mk 1 
was flown on 25 March 1958, the remaining four follow: 
ing on 1 August, 22 September and 27 October 1958 
and 11 January 1959. Mach=1.6 was attained at 
50,000 ft (15 240 m) during the third flight, and 
Mach=1.98 had been achieved when, on 20 February 
1969, the entire Arrow programme was cancelled. At 
this time the first Iroquois-powered Mk 2 was on the 
point of joining the test programme and a further four 
Mx 2s were virtually complete. The follawing data re 
late to the Mk 1. Max speed, 1,307 mph (2 104 km/h) at 
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BAC (ENGLISH ELECTRIC) 
LIGHTNING F Mxs 1 & 2 UK 


(Above) A BAC Lightning F Mk 1 of No 74 Sqn, RAF, at 
Coltishall, this unit equipping from June 1960, 


Developed by the English Electric Company, which, on 
12 January 1960, became an operating subsidiary of the 
newly formed British Aircraft Corporation (BAC), the 
Lightning was conceived as a pursuit-type weapons 
system, the first of three prototypes having flownas the 
P.1B on 4 April 1957. Twenty development aircraft hac 
been ordered in February 1964, the first of these flying 
on 2 April 1958. The initial production version was the 
Lightning F Mk 1, the first example of which was flown 
on 29 October 1959, Nineteen F Mk 1s were followed by 
28 F Mk 1As, the latter featuring a retractable refuellin 
probe. These were powered by paired and superim 
posed Rolls-Royce Avon 201 turbojets each rated at 
11,250 Ib st (5103 kgp) boosted to 14,430 1b st 
(6 545 kop) with afterburning, and carried two 30-mm 
cannon plus two Firestreak AAMSs or 48 rockets of 2-in 
(6-cm) calibre. The F Mk 2, flown on 11 July 1961, dif 
fered in having Avon 210s with the same ratings as th 

201s but featuring fully variable (rather than four-stage) 
afterburning. Armament remained unchanged. Forty: 
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two F Mk 2s were delivered of which 31 were modified 
to F Mk 2As with some features of the later F Mk 6 (ie, 
enlarged ventral fuel tank, extended and cambered 
‘wings, and enlarged, square-tipped fin). Five ex RAF 
P Mk 2s were supplied to Saudi Arabia as F Mk 62s. The 
following data relate to the F Mk2. Max speed, 777 mph 
(1250 km/h) at sea level, or Mach=1.02, 1,270 mph 
(2.044 km/h) above 36,000 ft (10 975 m), or Mach=2.06. 

‘Max initial climb, 47,000 ft/min (239 m/sec). Endu- 

ance, 1.1 hrs. Empty weight, 27,650 lb (12 542 kg). Nor- 
‘mal loaded weight, 38,700 Ib (17 564 kg). Span, 34 ft 
10 in (10,61m). Length (including probe), 55 ft 3in 
(16,84 m), Height, 19 ft 7 in (5,97m), Wing area, 
468.52 5q ft (42,60 m*) 


(Right) A BAC Lightning F Mk 3 of No 74 (Tiger) Sqn, 
carrying Firestreak AAMs on fuselage sides. 
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BAC (ENGLISH ELECTRIC) 
LIGHTNING F Mxs 3 & 6 UK 


Effectively @ second generation development of the 
basic Lightning single-seat interceptor fighter, the F 
‘Mik 3, first flown on 16 June 1962, introduced Avon 301 

rated at 13,220 lb st (6 000 kgp) and boosted 
£016,300 lb st (7 394 kgp) with maximum afterburning. 
Its AI Mk 238 (rather than Mk 23) radar included a colli- 
‘sion-course intercept mode, cannon armament was de 
Jeted and the vertical tail was enlarged by 15 per cent to 


BAC 


‘Mk 6 introduced a modified wing with cambered and 
extended outboard leading edges, and strengthening 
to cater for overwing ferry tanks. An enlarged ventral 
fuel tank was also adopted and Avon 301 turbojets 
‘were retained, From ate 1970, two 30-mm cannon were 
mounted in the ventral tank fairing. Fifty-five newbutld 
F Mk 68 were delivered together with nine converted. 
from F Mk 3s. A multi-role export derivative, the F Mix 
53, was supplied to Saudi Arabia (34) and, as the F Mk 
53K, to Kuwait (12). With Avon 302-C turbojets, the F 
Mk 63 had interchangeable packs for paired Firestreak 
‘AMS or 44 rockets of 2-in (5-cm) calibre, plus two 
30-mnm cannon. The following data relate to the F Mk 6. 
Max speed, 808 mph (1300 km/h) at sea level, or 
‘Mach=1,06, 1,410 mph (2270 km/h) above 36,000 ft 
(10975 m), or Mach=2.14. Empty weight, 31,000 1b 
(14062kg). Normal loaded weight, 39,940 1b 


BAC 


(Immediately below) A BAC Lightning F Mk 2A of No 
92 Sqn, serving in RAF Germany, 1974, and (bottom) a 
Lightning F Mk 6 of No 11 Sqn with overwing tanks. 


(18 117 kg). Span, 34 ft 10 in (10,61 m). Length (including 
robe), 55 ft 3 in (16,84 m). Height, 19 ft 7 in (6,97 m). 
Wing area, 474.5 sq ft (44,08 m*) 


BACHEM Ba 349 (BP 20) 


A semi-expendable and conceptually simple ramp: 
launched rocket-propelled interceptor, the Ba 349 (BP 
20), conceived by Dipl-Ing Erich Bachem and unoff 
‘tally known as the Natter (Adder), was of wooden con 
struction, Powered by a 3,748 Ib (1700 kg) thrust 
Walter HWK 609A-2 bi-fuel rocket motor with two or 


Germany 


(Above) The Bachem BP 20A M3, with fixed undercar: 
riage for gliding trials, (Below) The definitive Ba 349A. 


to the ground by parachute for re-use. The third of 50 
Musterflugzeugen, the BP 20 M3, was first tested in 
towed flight on 14 December 1944; the first successful 
pilotless ramp launch (BP 20 M17) followed on 22 
December, and the first piloted launch (BP 20 M23) took 
place on 1 March 1945. Two hundred of the initial series 
Ba 349A (BP 20A) were ordered (50 for the Luftwaffe 
‘and 150 for the SS), only one of these being completed. 
in addition to 34 of the Musterflugzeugen. The Ba 3498 
(BP 208), referred to as an Umbau (literally “rebuilt”) 
version, was larger overall, wing area being increased 
from 38.75 sq ft (3,60 m") to 50.59 sq ft (4,70 m’), fuel 
capacity being increased and armament comprising 


‘A Bachem BP 20A Musterflugzeug showing the battery 
of 24 Pohn unguided rockets in the nose. 


two 30-mm cannon and 24 Fohn rockets. Three Ba 
349Bs were completed. The definitive planned produc 

Yon model, the Ba 349C (BP 20C) was to have featured 
an improved wing and a further increase in fuel capa 

city. The following data are applicable to the Ba 2498. 

‘Max speed, 621 mph (1 000 kav/h) at 16.405 ft (5 000 m) 

Max climb, 42,520 ft/min (216 m/sec). Range, 36 mis 
(68 kun) at 9,840 fe (3.000 m), 24 mis (39 kan) at 32,810 ft 
(10.000 m), Empty weight, 2,414 Ib (1095 kg). Loaded 
weight, 6,004 lb (2270 kg). Span, 13 ft 112in (4,00m). 

Length, 19 ft 9 in (6,02 m). Height (fin base to fin tip), 7 ft 
4¥2 in (2,25 m), Wing area, 60.59 sq ft (4,70 m1’). 


France 


BAJ Tyre IV 


four 2,645 tb (1200 kg) thrust Schmidding solid-fuel 
booster rockets providing 10 seconds supplementary 
power for vertical ramp launch, the Ba 349A (BP 20A) 
‘Musterflugzeug, ot pre-seties aircraft, was intended to 
have an armament of either (24) 73-mm Hs 217 Fohn or 
(33) 56-mm R4M rockets accommodated in a “honey 
comb” of launch tubes in the nase. After attacking their 
target, the Nattern were intended to be abandoned by 
their pilots, their primary rocket motors being lowered 


‘A BP 20A from the batch of Musterflugzeugen intended 
for operational trials, Note ventral fin. 
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Designed by Charles Audenis and built by the Bon- 
court-Audenis-Jacob concern at Bron, the BAJ Type IV 
was a tandem two-seat fighter powered by a 300 hp 
Hispano-Suiza 8Fb eight-cylinder water-cooled engine 


(Above and below) The BAJ Type IV tandem two-seat 
fighter, of which two prototypes were built in 1918, 


and mounting an armament of one synchronised 
7.7-mm Vickers machine gun and a pair of 7,7-mm 
Lewis guns on a'T.0.3 ring mounting in the rear cock: 
pit. Of relatively clean design, with aerofoil-section 
single interplane struts and a close-cowled engine, the 
Type IV was officially ordered on 1 May 1918 by the 
Aviation Militaire. The first prototype was delivered to 
Villacoublay for official trials late in November 1918, but 
these were apparently delayed by the need for modifi 
cations which were undertaken by the Hanriot concern, 
and completed on 28 January 1919, The first prototype 
was returned to the Boncourt-Audenis-Jacob concer 
for repairs in the summer of 1919, official trials being 
continued with a second prototype. No production 
order for the Type IV was placed and no specification 
for this type has apparently survived. 


B.A.T. F.K.22 (BANTAM II) UK 
The first design by Frederick (Frits) Koolhoven after 
joining the British Aerial Transport Company (B.A.T.), 
the private-venture F.X.22 single-seat fighter flown in 
September 1917 was of wooden construction with a 
monocoque fuselage. Powered by a 120 hp A.B.C. Mos: 
quito six-cylinder radial engine, it displayed sufficient 
promise to win an official contract for a batch of six de- 
velopment aircraft, The first and third of these were 
powered by the 170 hp A.B.C. Wasp seven-cylinder 
radial (F.K.22/1) and the second by a 100 hp Gnome 
Monosoupape nine-cylinder rotary (F.K.22/2), the re 
maining three eventually being completed as proto: 
types for the F.K.23. The F.K-22/2, retroactively named 
Bantam II, was the first to fly, commencing its trials in 
December 1917 and being delivered to Martleshiam for 
official trials on 19 January 1918. Armament comprised 
two synchronised 0.303-in (7,7-mm) Vickers guns, and 
this prototype, later re-engined with a 110 hp Le Rhéne 


‘The Koolhoven-designed BAT F.K.22/2 Bantam I 


9J nine-cylinder rotary, was eventually assigned to the 
Central Flying School at Upavon. The fate of the tw 
F.K.22/18 is unknown and the following details relate to 
the F.K.22/2 in Monosoupape-engined form. Max 
‘speed, 100 mph (161 km/h) at 10,000 fr (3 050m). Time 
to 10,000 ft (3 050 m), 16.8 min. Service 

(4420 m). Empty weight, 866 Ib (393 kg) 
weight, 1,260 1b (571 kg). Span, 24 ft 8 in 
Length, 20 ft 8in (6,30 m). Height, 7 ft 5 in (2 
Wing area, 230 sq ft (21,37 mr’), 


(Above) The original BAT F.K.22 with A.B.C, Mosquito 
engine, in late 1917, compared with (below) one of the 
¥,K.22/2s with cowled Gnome Monosoupape. 


B.A.T. F.K.23 (BANTAM I) UK 


‘Tho first prototype F.K.23 was originally ord 
fourth of a batch of six development F-K.22s 


ed. as the 
and while 


retaining the wooden structure with monocoque fuse 
lage, it embodied extensive redesign. Overall span and 
Wing area were reduced to 20 ft (6,09 m) and 160 


(14,86 m*) respectively, and the tai 
signed. Armament comprised two 
0,303-in (7,7-mm) Vickers guns 

vidled by 170 hp A.B.C. Wasp, flight testing being in- 
Hated in May 1918. Two further prototypes (originally 
Ordered as the ffth and sixth F.K.22s) were similarly 
Powered, but dimensionally larger, and after further re 
design resulting from initial flight trials, a batch of 
F.K.23 Bantam 1s was ordered, the first of these being 
dolivered to the RAE at Farnborough on 26 July 1918, At 
least nine Bantam Is were completed, one of thes 
being sent to France and evaluated at Villacoublay in 
the late summer of 1918. One example was sent to the 
USA for evaluation at Wright Field, but this fighter's 
principal shortcoming was the poor reliability of ite 
Wasp I engine, Max speed, 128 mph (206 km/h) at 
6,500 ft (1980 m). Time to 10,000 ft (3050 m), 9.0 min 


ynchronise 
nd power was 


(Below) The F.K.23 Bantam in its final form with A.B.C. 
Wasp engine, photographed on 31 August 1918, 


BEARDMORE 


(Below) The A.B.C. Wasp-engined B.A.T. F.X23 
Bantam 1. (Above) The fifth aircraft from the production 
batch of Bantam Is built in 1918, in racing trim, 


Beet] 
i 


2.25 hrs. Empty weight, 893 lb (378 kg). 
ight, 1,321 lb ($99 kg), Span, 25 ft 0 in 
Length, 18 ft 5 in (5,61 m). Height, 6 fe 91n 
Wing area, 186 sq ft (17,18 m2") 


B.A.T. F.K.25 BASILISK UK 
last single-seat fighter of Koolhoven design built 
by the British Aerial Transport Company, the F.K.28 


Basilisk was designed around the 360 hp A.B.C 


(Above) First of the three F.K.25 Basilisk fighters built 
by B.A.T. in 1918/1919 to Koolhoven design. 


‘The Basilisk (above) was the last of the B.A.T, fighters, 


Dragonfly | nine-cylinder radial engine and carried the 
usual armament of twin synchronised 0.203-in (7,7. 
um) Vickers guns, Of wooden construction with a 
monocoque fuselage, the Basilisk featured a hood-like 
fairing, ahead of the cockpit, which enclosed the guns 
and shielded the pilot, Three prototypes were ordered, 
the first of these flying during the summer of 1918, The 
secand prototype, completed in 1919, differed from its 
predecessor primarily in having a deeper fairing ahoad 
of the cockpit. Further work on the Basilisk was aban: 
doned at the end of 1919. Max speed, 142 mph 

18 km/h) at 6,500 ft (1980 m). Time to 10,000 ft 
(3.050 m), 8.4 min. Endurance, 3.25 hrs. Empty weight, 


1,454 Ib (659 kg). Loaded weight, 2,182 Ib (990 kg) 
Span, 26 ft 4 in (7,72). Length, 20 ft Sin (6,22 m). 
Height, 8 ft2 in (2,49 m). Wing area, 212 sq ft (19,69 m"), 


BEARDMORE W.B.II UK 


Awwo-sei 
on the 

wil 
200 hp Hispai 


fighter built as a private venture and based 
esign of the B.E,2c by G Tiighman-Richards of 
am Beardmore & Co, the W.B.II was powered by a 
Suiza BBd eight-cylinder water-cooled 
engine. It carried an armament of two fixed synchro: 
nised 0.303-in (7,7-mm) Vickers guns and a single 
0,303-in (7,7-mm) Lewis gun on a swivelling Beard- 
more-Richards mounting. The W.B.II was first flown on 
30 August 1917, and performance proved good, but the 
Hispano-Suiza engine was in short supply and was re 
quired for the S.E.6a single-seater. No production of the 
W.B1II was therefore undertaken, although two civil 
examples were built in 1920 as the W.B.IIB. Max speed, 


Built as a private venture by William Beardmore & Co 
Ltd in 1917, the W.B.II two-seat fighter is shown at 
Martlesham Heath in December that year, 


120 mph (193 km/h) at sea level, 111 mph (179 ka/h) at 
10,000 ft (3.050 m). Time to 5,000ft (1 624 m), 10 min, 
Endurance, 2.8 hrs. Empty weight, 1,765 lb (800 kg) 
Loaded weight, 2,6501b (1302 kg). Span, 34 ft 10 in 
(10,62 m), Length, 26 ft 10 in (8,18 m). Height, 10 ft in 
(3,05 m), Wing area, 354 sq ft (32,88 m), 
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BEARDMORE 


BEARDMORE W.B.III 


‘The W.BIII single-seat shipboard fighter was an ex 
tensively modified variant of the Sopwith Pup with 
manually-folding mainplanes and folding main under 

carriage members. The prototype (a modified Pup) was 
officially accepted on 7 February 1917, and 100 produc- 

tion W.B.lIls were ordered under the official designa: 

Vion $.B.3, Armament comprised a single 0.303-in (7.7. 

mm) Lewis gun which fired upwards through a cut-out 
in the upper wing centre section, and the W_B.III could 
be fitted with either the seven-cylinder Clerget or nine- 

cylinder Le Rhone 9C rotary, both of 80 hp. The first 13 
production W.B.IIls had folding undercarriages similar 
to the prototype and were known as S.B.3Fs, but sub- 

sequent W.B.IIIs had jettisonable undercarriage 
(8.B.3D) and flotation equipment. The $.B.3D version 
‘saw some service aboard British carriers, one was used 
in an unsuccessful attempt to fly from the forecastle of 
the battle cruiser HMS Renown and several were sup- 

plied to Japan. Max speed, 103 mph (166 km/h) at sea 
Jevel, 98 mph (158 km/h) at 6,600 ft (1 980 m). Time to 
6,500 ft (1.980 m), 12,15 min. Endurance, 2.75 hrs. 

Empty weight, 890 lb (404 kg). Loaded weight, 1,289 Ib 
(686 kg). Span, 26 ft 0 in (7,62 m). Length, 20 ft 2¥8in 
(6,16 m). Height, 8 ft 1% in (2,46 m). Wing area, 243 sq ft 
(22,57 m'), 


UK 


(Above) The second production Beardmore W.B.II with 
jettisonable undercarriage, as adopted for the 
‘subsequent §.B.3D version (below) for naval use, 


BEARDMORE W.B.IV UK 


‘The W.B.IV single-seat shipboard fighter was the first 
entirely original fighter to be developed by William 


‘The Beardmore W.B.IV was designed for shipboard use. 


Beardmore & Company and embodied several interest 
ing features. To provide the best possible view for the 
pilot, the 200 hp Hispano-Suiza eight-cylinder water 
cooled engine was mounted aft of the cockpit and drove 
the propeller via an extension shaft which passed be 
tween the pilot's legs. The cockpit was water-tight, a 
large flotation chamber was provided in the forward 
fuselage, wingtip floats were incorporated to stabilise 
the aircraft in the event of it alighting on the water in an 
emergency, and the undercarriage was jettisonable. 
The mainpianes could be folded, and armament com 
prised a single synchronised 0.303-in (7,7-mm) Vickers 
gun and a Lewis gun of similar calibre mounted on a tr 
pod ahead of the cockpit. Three prototypes of the 
W.BIV were ordered, the first of these flying on 12 
December 1917. Performance proved creditable, but the 
other prototypes were not completed. Max speed, 
110 mph (177 kav/h) at sea level, 102 mph (164 km/h) at 
10,000 ft (3.050 m). Time to 5,000 ft (1525 m), 7.0 min, 
Endurance, 2.5 hrs. Empty weight, 2,055 lb (932 kg) 
Loaded weight, 2,595 lb (1177 kg). Span, 36 ft 101n 
(10,92 m). Length, 26 ft 6 in (6,08 m). Height. 9 ft 1044 in 
(3,00 m). Wing area, 360 sq ft (32,62 m’). 


(Below) Tested at Martiesham Heath, the Beardmore 
W.BIV had the original underwing tip floats removed. 


(Above) Although designed to have a folding under 
carriage, most W.B.IIls had one of jettisonable form, 


BEARDMORE W.B.V UK 


Developed in parallel with the W.B IV, but of more con: 
ventional design, the W.B.V single-seat shipboard 
fighter was intended to carry @ 37-mm Puteaux cannon 
between the cylinder blocks of its 200 hp Hispano: 
Suiza eight-cylinder water-cooled engine. It featured 
folding wings, a jettisonable undercarriage and inflat: 
able flotation bags beneath the underside of the lead: 
ing edge af the lower wing. Three prototypes of the 
W.BV were ordered, the first of these flying on 3 
Docomber 1917, but the engine-mounted cannon was 
quickly removed and @ more conventional armament 
mounted, this comprising a synchronised 0.303-in (7,7: 
mm) Vickers gun and a 0,303-In (7,7-mm) Lewis gun on 
8 tripod ahead of the cockpit. The second prototype 
W.B.V was completed and flown in 1918, but further de: 
velopment was abandoned before the end of World 
War I. Max speed, 112 mph (180 km/h) at sea level, 
103 mph (166 km/h) at 10,000 ft (3050 m). Time to 
5,000 ft (1525 m), 6,0 min, Endurance, 2.5 hrs. Empty 
weight, 1,860 lb (844 kg). Loaded weight, 2,500 lb 
(1134 kg). Span, 96 ft 10 in (10,92 m). Length, 26 ft 7 in 
(8,10 m). Height, 11 ft 10 in (3,61 m). Wing area, 394 sq ft 
(36,60 ms"), 


(Below) Built in parallel with the W.B.IV, the Beardmore 
W.B.V was at first armed with a 37-mm Puteaux gun. 


BEARDMORE W.B.26 


In the early ‘twenties, William Beardmore & Company 
initiated work on a tandem two-seat fighter under Lat- 
vian contract. Of mixed construction with plywood 
skinning and designated W.B.26, the fighter was de- 
signed by W.S. Shackleton and, powered by a 360 hp 
Rolls-Royce Eagle IX liquid-cooled engine, was flown 
for the first time in 1925. Featuring aerofoil-section 
interplane bracing struts and angularly-clean lines, the 
W.B.26 had two Constantinesco-synchronised Beard: 
more-Farquhar machine guns and a similar weapon on 
a Scarff mounting in the rear cockpit, The slab-sided 


UK 


‘The Beardmore W.B.26 two-seat fighter as built in 1925, 


BELL 


Designed by W 5 Shackleton under a Latvian contract, 
the Beardmore W.B.26 did not reach production. 


fuselage was suspended between the wings, the lower 
wing being faired into the fuselage by a Lamblin 
tadiator block. Despite a creditable performance only 
the single prototype of the W.B.26 was built. Max 
‘speed, 145 mph (233 kan/h). Time to 15,000 fe (4 572 m), 
20min. Empty weight, 2,555 lb (1159 kg), Loaded 
weight, 3,980 Ib (1.805 ka). Span, 37 ft Oin (11,28 m) 
Wing area, 356 3q ft (33,07 m’). 


BELL FM-1 AIRACUDA USA 
Embodying many innovatory features and designed by 
Robert J Woods, the FM-1 Atracuda was @ five-seat 
Tong-range bomber destroyer. Powered by two engines 
mounted as pushers, the Airacuda accommodated two 
Gunners in forward extensions of the engine nacelles, 
these crew members being provided with wing 
Ways enabling them to gain the fuselage in the event 
that it proved necessary to evacuate the nacelle gun 
positions, The prototype, the XFM-1 powered by two 
1450 hp Allison V-1710-13 12-cylinder liquid-cooled 
ongines driving three-blade propellers via 64-in 
(1,62-m) extension shafts, was flown on 1 September 
1937. Twelve evaluation models were subsequently 
ordered, nine as YFM-1s and three as YFM-1As which 
differed in having tricycle undercarriages. Power was 
provided by 1,150 hp Allison V-1710-23s, but three 
YFM-1s wore completed with V-1710-418 of 1,090 hp 
YFM-1Bs, The 12 YFMs were delivered to the USAAC 
between February and October 1940, and their arma 
‘ment comprised one 37-mm T-9 cannon with 110 rounds 
in each engine nacelle, one 0.3-in (7,62-mm) M-2 
machine gun with 500 rounds in each of the retractable 
dorsal turret and ventral tunnel positions, and one 
0.5:in (12,7-mm) M-2 gun firing from each of the port 
‘and starboard beam positions. Twenty 30-Ib (13,6-kg) 
bombs could be accommodated internally. The follow 
ing details relate to the YFM-1B, Max speed, 268 mph 


(Above) The Boll Airacuda carried a crew of five as a 
homber-dostroyer, achieving service test status in the 
form of the ¥FM-1 (above and below), 


‘One of the most radical fighter concepts of the ‘thirties, 
the Bell Airacuda is seen as the XFM-1 (above) and 
‘YFM-1A (below). 


(431 km/h) at 12,600 ft (3 840m). Range, 1,670 mis 
(2687 km). Initial climb, 1,520 ft/min (7.72 m/sec) 
npty equipped weight, 13,674 Ib (6 203 kg). Loaded 
weight, 19,000 Ib (8 618 kg). Span. 70 On (21,93 m), 
Length, 45 ft 11¥¢ in (14,00 m). Height, 12 ft5 in (3,78 m). 
Wing area, 600 sq ft (55,74 sm) 


BELL P-39 AIRACOBRA USA 


The P-39 was unusual (though not unique) at the time 
of its début in having an aft-mounted engine driving 
tractor propeller via an extension shaft. The prototype, 
the XP-39, was flown on 6 April 1938 with a 1,160 hp 
Allison V-1710-17 12-cylinder liquid-cooled engine, this 
being followed by 13 YP-39s for service evaluation. The 
YP-39 had an engine-mounted 37-mm cannon, two 
fusolage-mounted 0.6-in (12,7-mm) guns and two wing: 
mounted 0.3-in (7,62-mm) guns. The initial production 
model, the P-39C, was essentially similar to the YP-39. 
‘With the completion of 20 Airacobras of this model, self 
sealing fuel tanks and two additional 0.3-in (7,62-mm) 
wing guns were introduced, resulting in the P-39D 
which entered USAAC service in February 1941. The 
P-39D-1 replaced the 37-mm M4 cannon with a 20-mm 
Mil, and the P-39D-2 replaced the 1,150 hp V-1710-35, 
with a 1,326 hp V-1710-63. Three examples with lami 
nar-flow wings were designated XP-39E, and the next 
production model, the P-39F, differed from the P-39D in 
detail only. Twenty-five Airacobras were completed 
with 1,100 hp V-1710-59 engines as P-39Js; the P-39K 
was similar to the P-39D-2 apart from its propeller, 
while the P-391, differed only in having a modified nose- 


(Below) One of the service tost Bell YP-39 Airacobras, 
with nose armament installed and (above) the Bell 
P-390, the final production version of the fighter, 


wheel. The P-39M, which began to appear in November 
1942, switched to a 1,200 hp V-1710-83 engine, while 
the P-39N with a similarly-rated V-1710-85 engine was 
the first Airacobra model to be manufactured in roally 
large numbers, 2,095 being built. The final sub-type, 
the P-390, built in larger numbers than any other 
variant, had the wing-mounted 0.3-in (7,62-mm) guns 
deleted and a 0.5:in (12,7-mm) gun mounted beneath 
each mainplane, A total of 9,558 Airacobras of all types: 


(Below) P-391 of the 93rd Sqn, North Africa, 194: 
(Bottom) A P-400 Airacobra ~ RAF contract aircraft 
absorbed by AF ~ of 36th FG, New Caledonia, 1942, 
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‘was produced, of which 4,805 were P-390s. The follow. 
ing details apply to the P-39D. Max speed, 335 mph 
(539 km/h) at 8,000 ft (1 524 m), 360 mph (579 kan/h) at 
15,000 ft (4572 m), Range (internal fuel). 450 mis 
(724 km) at 300 mph (483 kan/h) at 25,000 ft (7 620m) 
Empty weight, ,462 Ib (2477 kg). Max loaded weight, 
8,850 b (4014 kg). Span, 34 ft O1n (10,36 m). Length, 
90 ft2 in 9,19 m), Height. 11 ft 10 in (3,60 m). Wing area, 
213 3q ft (19,79 m?). 


(Right) The Bell P-390, which was built in larger 
‘numbers than any other Airacobra variant, introduced 
.0.5-in (12,7-mm) gun pod beneath each wing. 


Key to Bell P-390 Alracobra 41 Exnaust stds (1 Adezon serve tat 90 Armoured glass tumover bulkhead ame 
42 Anson V-1710-38 Vee 12-cytnder eng 2 Weg {84 Cockpit entry doors 

1 Auminum sheet radar 43 Engne compartment decking (3 Starboard navigation ight $2 Iota rer-vew minor 

2 Ruder upper hinge 4 Anson gang Ammon tka 83 Gunsignt 

3 Ail attacrment| 45 Crash nenover Dubhead (5 Two: 7.62-mn) wng mache gune {4 Armoured glass windseren 

44 Fin forward spar 48 Turnover bubhead armour pate (66 ireoard gun ammunition feed che ‘95 Steal pate arrourovering 

5 Tal navigation Hants 47 Acar wr take {87 Machire gun bares 96 instrument panel rame 

6 Finstuctue 48 Vectra Preston (ook adator 68 Manes door tang 87 Cont cokimn 

7 Rudder misao hinge 49 Rew man sparcenve secton atacrrant © Stutoard manatees {98 Contr column yoka/nve shaft 

1 Rudder 50 Cyinanca of acator 70 Aue 98 Nosewhool retraction chan coupling 

9 Ruder tat 51 Ventral contoaabla shutters 11 Manwhes fore 100 cde pedal assembly 

10 Fudder tab exble shat 52 Avslary spar/cenre sition sttactmant 72 Torque inks 101 Fustlage machine gun ammastion tank 
11 Elevator conv quadrant 53 Hoses 73 Maina leo tg 102 Nosewhee dive motor 

12 Rudder corre quadrant ‘54 Shutter conto rod acomss doors 74 Wing fae cate 18) 103 Nosewhoo traction strut forged 

419 Starboard levator 158 Stuoowd manne wat 5 Fs ter cap ‘Aamo atachnaes 

144 Starbow tlplane 136 Macrwredl ag ear man soa atacrmert 76 Mararee eracton tone 106 Retraction crew 

15 Rudder lower hinge ‘point 77 Fah tank gauge capacty plate 105 Nosewiwol doors 

16 Control cables 


17 Fuselage aft rame 
18 Diagonal brace 
49 Fin root tat 


192 Circular ences ba-ype cannon 
(85 Amen control quadrant magazine (30 rounds) 


188 Undercarriage emergency Randorark 118 Cockpt forward armoured pate 
{87 Coca radix08 pensive shutir 194 Two 0546 (12 7m) luselage machine 
contvon une 
(8 Sutton harness 195 Flap inks 
89 Pits neat 196 Alero fab actuating tink 
117 Alen contol 


29 Elovatr hing ting 
21 Elevator tab port ony) 
22 Por avatar 


25 Port talline 
26 AM fuselage sem-monocoque structire 
27 Rago maalaion 

28 Accs panel 

129 Radio equpmant tay 

30 Cont quadrant 

31 Od tank armour pate 

22 At fusolagalontral chassis bukheod 
13 Engine ol tank 

84 Prestone cool) expansion tank 

35 Carburetor take tairng 

136 Carburetor intake shuter housing 
37 Engine accessories 

‘38 Contra chassis wat 

30 Fame 

49 Starboard longa fuselage beam 


— 


This Bell P-39D carried special markings as part of 
“Red Force” for USAAC manoeuvres in 1941 


4190 Alero ti tt 
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426 Machine gun bars 
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190 Machi gun ua tubes 

A191 Machine gun ports 

182 Reduction goutox vortl wrour 
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speed propor 
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498 Cannan rusze 

496 Bios ube access 
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143 Aaio fork 

144 Reawaro-retractng nosewent 
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BELL XFL-1 AIRABONITA USA 
The XFL-1 experimental shipboard fighter was de- 
veloped in parallel with the XP-39 Airacobra, and was 
flown for the first time on 13 May 1940. Powered by a 
1,150 hp Allison XV-1710-6 12-cylinder liquid-cooled 
engine, the XFL-1 differed from its land-based counter: 
art primarily in having a tailwhee! undercarriage and 
underwing radiators, The airframe was re-stressed for 
shipboard operation, and proposed armament com: 
prised a single 0.5-in (12,7-mm) machine gun or a 
37-mm cannon firing through the propeller hub and 4 
pair of fuselage-mounted 0.3-in (7,62-mm) guns. 
although, in the event, no armament was installed. The 
XFL+ failed its carrier qualification tials and further 
development was abandoned at the beginning of 1942 
Max speed, 307 mph (494 km/h) at sea level, 336 mph 
(541 kan/h) at 10,000 ft (3.050 m). Max range, 1,072 mis 
(1725 km), Initial climb, 2,630 ft/min (13,36 m/sec) 
Empty weight, 5,161 lb (2341 kg). Max loaded weight, 
7.212 lb (3271 kg). Span, 35 ft O1in (10,67). Length 
29 ft 946 in (9,09 m). Height, 12 ft 9%4 in (3,90 m). Wing 
area, 232 sq ft (21,55 m") 


(Above and below) The Bell XFL-1 Airabonita was an 
‘unsuccessful attempt to adapt the basic P-39 design for 
use by the US Navy as a shipboard fighter. 


BELL P-63 KINGCOBRA 


Of sismilar concept to the P-39 Airacobra, but larger and 
more powerful, the Kingcobra was 4 single-seat close: 
support fighter and fighter-bomber, The first of two 
XP-63 prototypes was flown on 7 December 1942 with a 


USA 


(Below) A single example of the P-63D version of the 
Kingcobra teated a rearward-sliding bubble canopy. 


BELL 


LS 


(Above) The Kingcobra in its original P-63A version and 
(below) a P-63C-5 as supplied to the Armée de I’Alr 


1,326 hp Allison V-1710-47 engine, a third prototype, 
the XP-63A, flying on 26 April 1943 with a V-1710-93, 
having a war emergency rating of 1,500 hp. Deliveries 
of the similarly powered production P-63A-1 began in 
October 1943, armament comprising an engine 
mounted 37mm M4 cannon and two wing- and two 
fuselage-mounted 0,5-in (12,7-mm) guns. Three bombs 
of up to 600 Ib (226,8 kg) each could be carried. Various 
modifications were introduced on succeeding A-series 
production batches, the final sub-type, the P-63A-10, 
‘Giving place to the P-63C which was similar to the A-10 
apart from having a V-1710-117 engine which, with 
water injection, offered a war emergency rating of 
1,800 hp. A total of 1,725 P-63As was followed by 1,227 
P-63C8, most of these being supplied to the Soviet 
Union, One example of the P-63D was produced, this 
having a larger wing, a “bubble” cockpit canopy and a 


(Above) P-63 Kingcobras ready for delivery to the 
Soviet Union, which was the major user of this type. 
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V-1710-109 engine, the final mode! being the P-63E, 
which had a similar wing and power plant to the P-63D, 
ut reverted to the standard cockpit hood. Only 13 
P-63Es were completed, together with one P-63F with 
redesigned vertical tail surfaces and a V-1710-135 
engine. The following details apply to the P-63A-10. 
‘Max speed, 361 mph (581 kan/h) at 5,000 ft (1 624 m), 
410 mph (660 km/h) at 25,000 ft (7620 m). Max range 
(with max external fuel), 2,200 mls (3 540 km) at 
177 mph (286 km/h) at 10,000 ft (3 048 m). Empty 
weight, 6,375 lb (2892 kg), Max loaded weight, 
10,500 Ib (4 763 kg). Span, 38 ft 4 in (11,68 m). Length, 
92 ft 8 in (9,96 m), Height, 12 ft 7 in (3,83 m). Wing area, 
248 sq ft (23,04 m’), 


BELL P-59 AIRACOMET USA 


‘The initial turbojet-driven fighter built in the USA, the 
Airacomet was flown for the first time on 1 October 
1942. The first XP-59A prototype was powered by two 
1,250 lb st (567 kgp) General Electric Type 1-A turbo: 

jets, and was followed by second of three prototypes on 
16 February 1943, Thirteen YP-59As were produced for 
test and evaluation, most of these receiving 1,650 lb st 
(748 kgp) General Electric I-16 (later J31) turbojets. Fifty 
production Airacomets were subsequently built with 
16 engines, 20 being completed as P-59A-1s and 30 as 
P-59B-Is with additional fuel capacity. The Airacomet 
carried an armament of one 37-mm M4 cannon and 
three 0.6-in (12,7-mm) machine guns, but proved an un 

satisfactory gun platform and possessed an inadequate 
performance, Max speed, 376 mph (605 km/h) at 
6,000 ft (1.625 m), 409 mph (668 km/h) at 35,000 ft 
(10 670 m). Range (P-59A), 240 mis (386 kan) at 298 mph 
(480 km/h) at 20,000 ft (6 095 m). Empty weight. 

7,950 lb (3 606 kg). Loaded weight, 10,822 Ib (4 909 kg). 

Span 46 ft 6 in (13,87 m), Length, 38 fe 158 tn (11,63 m), 

Height, 12 ft 0 in (3,66 m). Wing area, 385.8 9q ft 
(95,84 m’). 


(Above) The Belt P-9B Airacomet was the final variant 
of the first USAF jet fighter, the original XP-59A 
prototype of which is seen (below) in flight. 


(Above) First of the production Airacomets, a P-59A-1, 
‘compared with (below) the first XP-59A, which made 
{ts maiden flight on 1 October 1942. 


Max loaded weight, 4,028 Ib (1 827 kg), Span 27 ft 6 in 
(8,38 m). Length, 22 ft 10% in (6,97 m). Height, 8 ft 244 in 
(2,50 m). Wing area, 100 sq ft (9,29 m*), 


(Immediately below) The third and last XP-59A as 
tested in summer 1943. (Bottom) Eighth YP-59A after 
‘transfer to US Navy for testing in late 1943. 


BELL XP-77 


Conceived as a simplified lightweight single-seat 
fighter employing “non-strategic” materials, the XP-77 
‘was of wooden construction and was powered by a 
670 hp Ranger XV-770-7 12-cylinder inverted-Vee air- 
cooled engine. Armament comprised two fuselage- 
mounted 0.6-in (12,7-mm) M2 machine guns and a 
single bomb of up to 300 Ib (136 kg) weight, or a 325:Ib 
(147-kg) depth charge. The first of two XP-77s was 
flown on 1 April 1944, but in the following December the 
development contract was cancelled. Max speed, 
330 mph (531 km/h) at 4,000 ft (1220 m), 328 mph 
(528 km/h) at 12,600 ft (3 840 m). Range, 560 mis 
(885 km) at 274 mph (441 km/h). Initial climb, 3,600 ft/ 
‘min (18,29 m/sec). Empty weight, 2,855 lb (1295 kg). 


USA 


(Below) First of the two Bell XP-77 lightweight 
fighters, built in 1944 using non-strategic materials. 


l 
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(Above) The Bell XP-77 (second prototype below) 
achieved little success and was quickly abandoned. 


BELL XP-83 


‘The XP-83 was intended as a long-range single-seat 
fighter, and the first of two prototypes was flown on 25 
February 1945 powered by two 4,000 ib st (1.814 kgp) 
General Electric J33-GE-6 turbojets. Proposed arma- 
ment comprised six 0,6-in (12,7-mm) machine guns in 
the nose, and provision was made for two 2,000-1b (907- 


USA 


(Below) Bell's last fighter of original design, the XP-83, 
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BERLINER-JOYCE 


Bell's XP-83 long-range single-seat fighter which was 
tested in 1945 but not further developed. 


kg) bombs to be carried externally, Performance did not 
warrant the continuation of development and the pro- 
Ject was abancioned. Max speed, 622 mph (840 km/h) at 
15,860 ft (4773 m). Range (internal fuel), 1,730 mis 
(2.784 km) at 30,000 ft (9144 m). Time to 30,000 ft 
(9.144 m), 11.8 min. Empty weight, 14,105 lb (6 398 kg) 
Max loaded weight, 27,500 Ib (12 474 kg). Span, 53 f 
(in (16,16 m). Length, 44 ft 10 im (13,66 m). Height, 
Vin (4,65 m). Wing aroa, 431 sq ft (40,04 n 


BEREZNYAK-ISAEV BI 


Claiming the distinction of being the world's first 
Tocket-propelled interceptor fighter, the Bl 
Dy Aloxsandir Ya Bereznyak and Alekset M Isa 
ing under Prof Viktor F Bolkhovitinov, was of wooden 
‘construction with moulded plywood skinning. The BI 
Was powered by a single RNII D-1A-1100 bi-fuel rocket 
Motor of 2,426 Ib (1 100 kg) thrust, and armament com: 
rived two 20-mm cannon, The first of seven pr 
Types, the BI-1, was flown as a glider on 10 Septembr 
1941, and despite delays resulting from the evacuation 
fi the factory, the first powered flight was un 

by BI-2 on 15 May 1942. On 27 March 1943 
me all seven prototypes had been comp 
Was destroyed during the seventh powered flight as a 
Fesult of an uncontrollable nose-down pitch at high 
speed. No obvious moans of overcoming the phenom 
on presented ther and work on an initial pro 
duction series of 60 BI interceptors was abandoned in 


jesigned 
ve, work: 


(Above) The Beroznyak-Isaev BI was the world’s first 
rocket-powored interceptor fighter. (immediately 
below) the BI-3 and (bottom) the BI-1 as a glider, 


(Above) The Boroznyak-Isnev BI ns first tested, in glider 
form. (Below) The ski-equipped third Il which was 
destroyed during its seventh flight 


nsequence. Some flight 
the BI until 1945. Max sp 


sting was ¢ with 
eed (estimated), 559 mph 


(900 kim/h). Max initial climb, 16,142 fe/min (82 m/sec) 
owered endurance, 15min. Empty weight, 1,742 Ib 
(790 kg), Loaded weight, 3,710 Ib (1 683 kg). Span, 21 
314 in (6,48 m). Length, 20 ft 11% in(6,40 m). Height, 6 f 
2,06 m). Wing area, 75.95 sq ft 
BERKMANS SPEED SCOUT USA 
1916, the br Maurice and Emule Bork 


began d single-noat fg 
‘Spoed Scout. Powered by a 100 hp 

ape nine-cylinder rotary engine, the Speed Scout was 

struction but featured a cit 

fuselage. Like Use 

contemporary Curti 10 Speed Scout employed a 

rigidly-ancho xxlo underoarriage to which 

measure of shock absorbency was imparted by the u 

aturing curved 

spokes which se nworbe 

nt comprised two kynchronised 

2-mm) machine guns. The fighter co 


ter known as the 
nome Monowou 


of conventional wooden 


n laminated me 


apring-ste 
Proposed a 
O.3-in (7 


jenced its test programme in the spring of 1918, and 
domon 


trated a high standard of manoeuvrability and 
formance, alng an 

‘occasion, but ground hand 
ling proved poo Speed Sout was demonstrated 
for the Army Aviation Section, which, having no nood 


for a now single-seat fighter with World War I virtually 
ind, procured the prototype for stress analysis of 
the monocoque construction, Max speed, 116 mph 
(185 krw/h), Initial climb, 1,100 ft/min (6,59 m/sec). En 
durance, 2.8 hrs. Empty weight, 820 lb (372 kg). 
Loaded weight, 1,190 1b (640 kg). Span, 26 ft 01n 
(7,92 m), Length, 18 ft 8 in (6,69 m), Height, 7 ft 10 in 
(2,39 m) 


Ay 


(Above and below) Berkmans Speed Scout, a private 
venture prototype tested by the US Army in 1918. 


BERLINER-JOYCE P-16 (PB-1) 


The first military aircraft designed and built by the 
Berliner-Joyce Corporation, tho P-16 (later redesig. 
nated PB-1) was a tandem two-seat fighter designed to 
the requirements of a USAAC contest held in April 
1929. The prototype XP-16, powered by a supercharged 
Curtiss V-1570A Conqueror 12-cylinder liquid-cooled 
engine rated at 600 hp, appeared in October 1929, and. 


USA 


Berliner-Joyce PB-1 two-seat fighter for the USAAC. 
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BERLINER-JOYCE 


Berliner-Joyce P-16 (later redesignated PB-1) of the 
USAAC’s 94th Pursuit Squadron, serving until 1934. 


was of fabrio-covered metal construction with an upper 
wing of gull configuration. Armament comprised two 
fixed forward-firing 0.3-in (7,62-mm) machine guns and 
third weapon of similar calibre on a flexible mounting 
{in the rear cockpit. Five 26-Ib (11.3-Kg) or two 1221 
(65.3-kg) bombs could be carried. Two contracts were 
issued for @ total of 25 service test aircraft ax Y1P-16s 
these being essentially similar to the prototype apart 
from having the unsupercharged V-1570-25 Conqueror 
which was also rated at 600 hp. The YIP-16s were de: 
livered in 1932 and were later redesignated as PB-1s 
(pursutt-biplace). These proved to possess insufficient 
manoeuvrability to oppose single-seat fighters, offered 
extremely poor visibility for landing and displayed a 
tendency to nose over, As a consequence they w 
withdrawn from USAAC service on 31 January 1934 
Max speed, 176 mph (282 km/h) at sea level,172 mph 
(277 km/h) at 5,000 ft (1524 m). Cruising speed, 
161 mph (243 km/h). Range, 660 mls (1 046 km). Initial 
climb, 1,970 fe/min (10,0 m/sec). Empty weight, 2,803 Ib 
(1.271 kg). Loaded weight, 3,996 Ib (1812 kg). Span. 
34 On (10,36 m), Length, 28 ft 2in (8,58 m). Height, 
9 ft On (2,74 m). Wing area, 2: 


A Berliner-Joyce PB-1 two-seat fighter in multi-toned 
‘camouflage for War Games, 


BERLINER-JOYCE XFJ-1 


Having a semi-monocoque stressed-skin fuselage with 


fabric-covered metal wings, the XFJ-1 single-seat ex 
perimental shipboard fighter featured an upper wing 
faired into the fuselage which was strut-braced above 
the lower wing. Proposed armament comprised two 
0.3-in (7,62-mm) synchronised machine guns and 
power was provided by a 450hp Pratt & Whitney 
R-1340C Wasp nine-cylinder radial air-cooled engine. 
The XFJ-1 was ordered on 16 May 1929, and flown for 


‘The Berliner-Joyce XFJ-1 as originally flown, 


the first time in May 1930, but evinced extremely poor 
landing characteristics and was damaged in a landing 
accident at Anacostia early in its flight programme, It 
was returned to the Berliner-Joyoe Corporation in 
November 1930 for reconstruction and modification, re- 
appearing as the XFJ-2. Max speed, 172 mph 
(277 kav’) at sea level. Max range, 716 mls (1 152 km). 
Time to 5,000 ft (1524 m), 3.9 min. Empty weight, 
2,046 lb (928 kg). Loaded weight, 2,797 lb (1269 kg) 


Span, 28 ft 0 in (8.53 m). Length, 20 ft 7 in (6,27 m). 


Height, 9ft 10 in (2,99 m). Wing area, 179 sq ft 
(16,63 m*). 
USA 


BERLINER-JOYCE XFJ-2 


After the return of the XFJ-1 to Berliner-Joyoe for recon 
struction in November 1930, the dihedral was elim 
inated from the upper wing, which was given gull con 


(Below) The XFJ-1 displayed poor landing 
characteristics necessitating major modification. 


guration, the vertical tail surfaces were enlarged and 
500 hpR-1340D Wasp engine was installed, this being 
enclosed by a Townend ring and fitted with a spinner, 
this form, the fighter was redesignated XFJ-2, 1e- 
suming its flight test programme at Anacosta on 22 
May 1931. The XFJ-2 displayed no improvement in 
landing characteristics by comparison with the XFJ-1 
and proved unstable, and after testing by the US Navy 
was discarded as unsatisfactory, Max speed, 177 mph 
‘km/h at sea level. Range, 620 mis (837 km). Time 
0 14,300 ft (4 369 m), 10.0 min. Empty weight, 2,102 Ib 
(953 kg). Loaded weight, 2,847 Ib (1291 kg). Span, 28 ft 
6 in (8,69 m). Length, 20 ft 7% in (6,28 m). Height, 9 ft 
10in (2,99 m). Wing area, 178.6 sq ft (16,59 m’), 


Modified from the XPJ-1, the Berliner-Joyce XFJ-2 
featured a “gulled” upper wing and a Townend ring, 


BERLINER-JOYCE XF2J-1 


Essentially a navalised P-16, the XF2J-1 two-seat ship 
board fighter prototype was ordered by the US Navy on 
30 June 1931, but did not fly until two years later 
Originally designed for a single-row Pratt & Whitney 
R-1690C Hornet radial, the XF2J-1 was completed with 
the experimental two-row 14-cylinder Wright R-1510-92 
rated at 625 hp at 6,000 ft (1 830 m), As initially flown, 
the X'2J-1 had tandem open cockpits, but at an early 
stage in the test programe sliding canopies were fit 
ted. Inadequate visibility for deck landing and inability 
to compete with the Grumman XFF-1 motivated 
against the further development of this type. Max 
speed, 196 mph (315 kaw) at 6,000 ft (1 830 m), Normal 
rango, 622 mle (040 km), Time to §,000ft (1 624 m), 
3.1min. Empty weight, 3,211 lb (1456 kg), Loaded 
weight, 4.639 Ib (2059 kg). Span, 36 ft On (10,97 m) 
Length, 28 ft 10 in (8,78 m). Wing area, 303.5 sq ft 
(28,19 m*) 


USA 


(Above and below) The XF2J-1 two-seat fighter in 
definitive form with covered cockpits. 


BERLINER-JOYCE XF3J-1 USA 
Designed by the US Navy Bureau of Aeronautics, 
turned over to the Berliner-Joyce Corporation for de- 
velopment and construction and ordered on 30 June 
1932, the XF3J-1 experimental single-seat shipboard 
fighter was completed in January 1934. Of all-metal 
construction with a semi-monocoque fuselage and 


BERNARD 


(Above and below) Last of the Berliner-Joyce fighters, 
the XF3J-1 was designed at the US Navy Bureau of 
‘Aeronautics in 1932 for shipboard use, 


tabric-covered wings, the XP: was powered by a 
625 hp Wright XR-1610-26 radial and carried an arma 
mont of two 0.3in (7,62tum) synchronised machine 
guns. Provision was made for two 116-lb (52,69) 
bombs beneath the wings. Although offering « good 
porformance, the XF3J-1 was surpassed by the Grum 
‘min XF2F-1, and no further development was under 
takon, Max speod, 290 mph (336 km/h) at 6,000 ft 
(1.890 m). Range, 719 mle (1 157 km). Time to 5,000 ft 
(1524 m), 27min. Empty weight, 2,717 lb (1 233 kg). 
Max loaded weight, 4,409 Ib (2.000 kg). Span, 29 ft 010 
(8,84 m). Length, 22 ft 11 in (6,98 m), Height, 10 ft 91n 
(3,28 mi), Wing area, 239.6 aq ft (22,26 m’). 


BERNARD 20 France 
Following the termination of the activities of S.1.M.B., a 
new company, the Sociéte des Avions Bernard, wa: 
established in 1927, and immediately initiated work on 
8 single-seat lightweight fighter of wooden construc 


tion and designed by Louis Béchereau. Intended 
moot the requirements of an official specific 

forrod to unofficially ax the Jocke 
Bernard 20 was of wooden construction and of exces 
tionally clean aerodynamic form, An uni 


programme, the 


Built in 1928, the Bernard 20 was designed for the 
abortive Jockey light fighter programme. 


esign was the const of the fuselage be 
pit 


smprised t 
rnatd 20 was flown for the firs 


uns 
spring of 1929, but 


‘time in the 
thee 


nt, the Jockey programme 
cancel of the competing denigns was 
dered into production. Max speed, 199 mph 
120 km/h) at 13,126 ft (4.000 m). Service ceiling, 
(606 fe (6.000 ms). Empty weight, 2.266 Ib (1 023 kg). 
Loaded weight, 3,020 Ib (1370kg). Span, 35 ft 619 in 
(10,80 m). Length, 24 fe 643 in (7,46 m), Moight, 0 £2 
2,50 mi). Wing aroa, 179.76 #q ft (16,70 1m’). 


nd no 


‘The Berard 20 was of excellent aerodynamic form, 


BERNARD 74 France 

A lightweight fighter derivativ 
ngle-seat racing monop 

been evolved from the Bernar 


roject, the Bernard 74 


f the Bernard 72 and 
which, in turn, had 
701 ht fighter 
was of wooden stressed-skin 


(Below) In the lightweight fighter category, the 
Bernard 74 evolved from a series of racers 


‘The Bernard 74 continued the lightweight the 


construction and employed structural principles simi 
lar to those of the earlier Bernard 20, Armament com 
prised two synchronived 7,7-mm Vickers machine guns 
and power was provided by 280 hp Gnome-Rhone 


‘Tkbs seven-cylinder radial engine. The first of two pro 
totypes was flown in February 1931, being joined by the 
second prototype on 21 October 1931, the latter having a 
360 hp Gnome-Rhone 7Kd which increased its max! 

a speed to 217 mph (360 km/h) at 13,126 ft (4 000 m), 
saded weight being raised to 2,734 Ib (1240 kg), Tho 

fed production version, designated Bernard 75, 
was similar to he second prototype, The following 
dotail 3-R Tkbs- powered first prototype. 
Max speei ph (310 km/h). Service ceiling, 


relate to the 


193 


26,250 ft (8 000m). Empty weight, 1,819 Ib (825 kg). 
Louded weight, 2,438 lb (1106 kg) Span, 30 244 in 
(9,20 m). Length, 22 f¢11% in(7,00 m). Height, 8 fe2¥4 n 
im), Wing area, 144,78 9g ft (19.45 20°) 
BERNARD 260 France 


‘The Bernard 260 wav designed to moot the require 
ments of a 1931 competitive specification for a single 
ssoat fighter in the 3,748-3,968 Ib (1 700-1 800 kg) weight 
category with a max xpeed ranging from 186 mph 
(300 km/h) at Hea lovel to 217 mph (350 km/h) at 
16,406 ft (6.000 m), It wax the only one of nine com 
oting aircraft to feature high-lift devices in the form of 
Jonding-edige slats and trailing-edge flaps, Of all-metal 
construction with an armament of two 7,7-mm Vickers 


(Below) Bernard 260 in its short-span wing form, 
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BERNARD 


‘The Bemard 260 was fitted, during its test programme, 
with the leading-edge slats seen here. 


guns beneath the wings and powered by a 690 hp His 
pano-Suiza 12Xbrs 12-cylinder water-cooled engine, 
the Bernard 260 was flown for the first time in Septem: 
her 1992. Initially tested with a fixed radiator bath 
beneath the nose and subsequently with twin radiators 
attached to the undercarriage legs, and finally with a 
Chausson frontal radiator, the Bernard 260 underwent 

umerous modifications during its test programme, 
However, no production was undertaken, the Dewol 
tine 600 being selected as winning contender. Max 
speed, 196 mph (315 km/h) at sea level, 224 mph 
(360 kia/h) at 16,405 ft (5000 m). Time to 32,810 ft 
(10.000 m), 30 min. Empty weight, 2,992 lb (1 367 kg) 
Loaded weight, 3,968 lb (1 800 kg). Span, 37 ft 07% in 
(11,30 m), Length, 26 ft 7 in (7,80 m). Wing area, 
195.91 sq ft (18,2 m). 


BERNARD H.52 


During its initial trials, the Bernard H.52 fighter 
floatplane is seen here on the Seine, June 1933, 


‘The H.62 (the prefix indicating Hydravion) resulted 
froma proposal to the Marine Nationalelate in 1992 that 
a single-seat float fighter be built which could utilise 
the wing, rear fuselage and tail surfaces of the Bernard 
260. Of all-metal construction, the H.62 was a mid-wing 
cantilever monoplane powered by a 500 hp Gnome- 
Rhéne 9Kdrs nine-cylinder radial engine and armed 
with two 7,5-mm Darne machine guns mounted 
beneath the wings. Construction followed the practice 
adopted by previous Bechereau-designed Bernard 
fighters in that the centre fuselage between firewall 
and cockpit was built integral with the wing, and 
Handley Page slots occupied most of the wing leading 
exige. The first prototype was flown on 16 June 1933, 
and was tested with two-, three- and four-bladed pro 
pellers. A second prototype joined the test programme 
in 1934, but no production order was placed. Max 
speed, 177 mph (285 km/h) at sea level, 204 mph 
(328 kin/h) at 13,126 ft (4 000m). Time to 13,125 ft 
(4.000 m), 9min. Normal range, 373 mls (600 km). 
Empty weight, 3,263 lb (1 480 kg). Loaded weight, 
4,163 lb (1 888 kg). Span, 37 ft 834 n (11,50 m). Length, 
30ft 64 in (9,30m). Height, 14 ft 0in (4,27 m). Wing 
area, 196.91 sq ft (18,2 m°) 


BERNARD H.110 


In the autumn of 1934, after abandoning further work 
on the H.§2, Avions Bernard initiated development of a 
new single-seat float fighter, the H.110, which was to be 


France 
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evaluated in competition with the Loire 210 and the 
Romano 90. Powered by a 710 hp Hispano-Suiza 9Vbs 
nine-cylinder radial (licence-built derivative of the 
Wright Cyclone), the H.110 bore a close resemblance to 
the earlier H.52, and employed generally similar struc 

ture and armament, but featured fabric-covered rather 
than metal stressed-skin wings. With the liquidation of 
the Bernard concern, work on the prototype H.110 was 
taken over by the Société Schreck, flight trials being in 

tiated in June 1936. In the event, the Loire 210 was 
selected for production to meet the float fighter 16: 

quirement and development of the H.110 was aban- 

doned. Max speed, 205 mph (330 km/h) at 8,200 ft 
(2.500 m), Loaded weight, 4,189 tb (1 900 kg). Span, 
38 ft 035 in (11,60 m). Length, 30 ft 646 in (9,30. m). Wing 
area, 204.52 sq ft (19,00 m*) 


the Cl Ia, the aircraft underwent static load testing be- 
tween 30 August and 14 September 1918. Results were 
unsatisfactory and BFW agreed to redesign the Cla in 
accordance with “new design principles" (see C1 II) 
Time to 3,280 ft (1 000 m), 2.0 min, to 13,126 ft (4 000 m), 
6.5 min. Empty weight (Cla), 1,587 Ib (720 kg). Loaded 
weight (CI Ja), 2,337 1b (1060 kg). Span, 34 ft 10/6in 
(10,62 m), Length, 25 ft 744 in (7,81 m). 


(Below) Built in 1916, the C11 (Type 17) recoe-fighter 
‘was the first military aircraft by BFW. 


BFW Ct II (Tyre 18) 


The second prototype of the Cl I two-seat reconnais 

sance fighter was completed with a 175 hp MAN (Mas: 

chinenfabrik Augsburg-Nurnberg) Mana III six 

cylinder in-line engine as the Cl Il, or Type 18, in May 
1918, In all other respects the Ci! was similar tothe Cll, 
but no details of its testing are available. Time to 
19,125 ft (4 000 m), 6.0 min. Dimensions as for Cl 1 


Germany 


(Above and below) The sole prototype of the Bernard 
H 100 fighter was built by Société Schreck 


Germany 


BFW Cr I (Type 17) 


In late 1917, the Bayerische Flugzeugwetke (BFW) of 
Munich, which had been organised around the former 
Otto Werke in the previous year, was awarded a con: 
tract to build two prototypes of the Ci two-seat recon: 
naissance fighter of original design. At the time, BFW 
was negotiating a contractto build 100 Halberstadt Clit 
reconnaissance fighters and the company’s Cl I was 
specifically designed to require 20 per cent less manu: 

facturing manhours than the Halberstadt aircraft. The 
first prototype, known by BFW as the Type 17, was 
completed in April 1918 with a 160 hp Mercedes D It 
engine. A single-bay unequal span biplane with an in- 
tended armament of one fixed LMG 08/15 machine gun 
and an LMG 14 on a ring mounting, the C1 was sent to 
the Adlershof test centre for Typpriifung in July 1918, 
but the Jdilieg reported that it was “in no way equal” to 
the Hannover Cl V, requesting that improvements be 
made and the aircraft resubmitted for further evalua 

tion. Accordingly, a lighter fuselage was fitted and, as 


‘The second prototype of the BFW Cl became the Cl 11 
(above and below) with a MAN IIt engine. 


BFW Cu IIT 


Redesign of the Cl 1a by BFW in accordance with the 
"new design principles” as requested by Idflieg te- 
sulted in the CLM, 4 single prototype of which was com: 
tod at the close of hostilities but was not apparently 


Germany 


‘The BFW Cl Ill was too late for wartime service. 


BLACKBURN 


— 
Designed by Harris Booth, the Blackbur Triplane 
(above) carried a Davis two-pounder recollless gun. 
BLACKBURN F.1 TURCOCK UK 
A clean single-seat biplane designed by F A Bumpus 
Evolved from the Cli, the BPW CI III (above) featured (645 km/h) at 8,860 ft (2700 m), 410 mph (660 km/h) at and B A Dunoan as a private venture to meet the re 
Jonger-span wings and a Heng Riz TV engine, 16,075 ft (4 900 m). Time to 16.405 ft (5 000 m), 4.3 min. quirements of Specifications F.9/26 and N.21/26, the F.1 
Endurance, 0.75 hrs. Empty weight, 4,078 lb (1850 kg). cou accept a variety of air-cooled and water-cooled 
subjected to dilieg tosting. Adhering closely to the Loaded weight, 5,070 lb (2.300 kg). Span, 23% 1113 in engines in Use 450-600 hp range. The base aircraft was 
concept of the Gila, the Clill was powered bya 200hp (7,30 m). Length, 27 ft 2n (8,28 m). Height, 8ft 614 in axsigned the name Blackcock but it was intended to 
Benz Bz IV ongine and featured longer-span, more (2,60). Wing area, 103 sq ft (9,57 m’) allogate individual names to variants as and when 
angular wings, A further development, the Cl IV, re bul 1 was of all-metal construction and pri 
mained on the BFW drawing boards. No p mari ‘overed, and armament was intended tc 
| data or weig neded, Spar BLACKBURN TRIPLANE UK comprise two 0,303-4n ( Vickers guns in the 
7 (11,54 m). Length, 26 ft 74 in (7,81 my) fuselage, The prototype, powered by a 446 hp Arm: 


USSR 


BISNOVAT (TsAGI) SK-2 


Acditect result of high-speed wing research conducted 
tthe TsAGI (Central Aerodynamics and Hydrodynam 
{8 Institute) by a team headed by Matus Bisnovat, the 
8K-2 single-seat fighter was evolved from the SK (sk 
rostnoye krylo, ot high-speed wing) aircraft tested 
during the wintor of 1939-40, The SK was, effectively 


the umallest pounible airframe capable of accepting a 
12-cylinder Vo type engine, every effort being made to 
feduce drag (eg. a fush-ftting cockpit canopy which 
could be raisod, togother with the pilot's seat, for ta 
off or landing). The SK-2, flown in October 1940, had a 
taimmilar small-area wing and 1,060 hp Klimov M-106 12 
eylinder liquid-cooled Voo-type engine, but an orth 
dox cockpit, conventional carburettor and oil cooler air 
intakes, revised vertical tail surfaces and an armament 
of ono 7,62-mm and two 12,?-mm machine guns. The 
8K-2 was of allmotal construction with dural pressed 
hoot ntroxsod wing skinning and a semi-monocoque 
fusolnge, Flight tost 1 legedly promis 
but not sufficiently #o to warrant displacing 
lished fighter types in production. Max speed, 401 mph 


{Above and below) The Bisnovat SK-2 evolved from 
‘THAGI research into high-speed wing design. 


trong Siddeley Jaguar VI 14-cylinder two-row radial, 
nrriod no arn, 
AN 


ment and w 
mber 1927, Built to a Turkish government con: 
the prototype Turoock 


flown for the first time on 


as allocated the name 


but was destroyed in an accident on 23 January 1928 
no further development being undertaken. Max speed, 
176 mph (289 ke/h) at 15,000 ft (4 572m). Time to 
10,000 fe (3.060 m), 8 min, Bnclurance, 1.76 hrs, Bmpty 


ght, 2,282 Ib (1036 kg). Loaded weight, 2,726 Ib 
16 kg). Span, 31% O1n (045m). Length, 24 fe din 
(741 m). Hough, 8 fe 11 in (2,72 m) 


(Below) Mackburn’s only Turcock was built for Turkey, 
but crashed before delivery in 1928. 


for the A.D. Scout, the Blackburn 
plane was intended to carry a sing 

dot quick fire recoilleas gun firing {ron 
nacel) 


Posse 


Davis two-poun: 
the nowe of th 
and was conceived for the anti-Zeppelin rh 
1 airframe, the triplane was 
initially own early in 1917 with a 100 hp Clerget 92 
nine-cylinder rotary engine driving a four-bladed 
peller. The Clerget was ‘ed by a Gnome 
Monosoupape nine-cylinder rotary of 100 hp driving a 
two-blade propeller and the triplane was accepted by 
the Admiralty on 20 February 1917, but was struck off 
on 19 March. 
Approx max speed, 90 mph (145 km/h). Endur 
2hrs. Empty weight, 1,011 Ib (458,5kg). Loaded 
weight, 1,500 Ib (680 kg). Span, 24 ft 0 in (7.31 m). 
Length, 21 m). Height, 8 ft 6 in (2,59 m). 


ats 
Wing area, 221 sq ft (20,59 nm") 


re-c0" 


Don Te} 


BLACKBURN 2F.1 NAUTILUS 


A two-seat shipboard fighter-reconnalssance aircraft 
designed by F A Bumpus to Specification 0.22/26, the 


UK 


charge as unsatisfactory four weeks la 


4 in (6 


(Below) A single prototype of the Blackburn Nautilus 
shipboard fightor was Hyuilt in 1929 
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BLACKBURN 


‘The Blackburn Nautilus naval fighter to 0.22/26. 


Nautilus was of all-metal construction with duralumin 
and fabric skinning, and was flown for the frst time in 
May 1929 with a 626 hp Rolls-Royce F.XIIMS 12 
cylinder liquid-cooled engine. Armament comprised 
one forward-firing 0,903-in (7,7-mam) Vickers gun and a 
Lewis gun of similar calibre on a ring mounting in the 
tear cockpit. Other contenders for the contract were the 
‘Short Gumnard, the Fairey Fleetwing and a navalized 
version of the Hawker Hart. After competitive trials 
during the autumn of 1929, the last mentioned type was 
slected for production as the Osprey. Only one Nauts 
lus prototype was completed. Max speed, 154 mph 
(248 kxa/h) at 6,000 ft (1.524 m). Initial climb, 1,260 fe 
min (6,4 m/sec). Range, 375 mis (603 km). Empty 
weight, 3,223 Ib (1462 kg). Loaded weight, 4,760 Ib 
(2 155 kg), Span, 37 On (11,28 m). Length, 31 ft Bin 
(9,65 m), Height, 10 ft 101n (3,30 m), Wing area, 
458 fe (42,55 1). 


BLACKBURN F.2D LINCOCK Il uk 


(Above and below) Five examples were built of the 
Blackburn Lincock III lightweight fighter. 


In 1927, the Blackburn company became interested in 
the lightweight fighter concept, building, as a private 
enterprise, a wooden single-seat aerodynamic proto: 
type to the designs of F A Bumpus and G E Petty. Des 
ignated F.2 and subsequently to be known as the Lin 
Cock! this aircraft was powered by a 250 hp Armstrong 
Siddeley Lynx IVc seven-cylinder radial and was flown 
in the spring of 1928. The Lincock I attracted the atten- 
tion of the RCAF, which evinced interest in an all-metal 
version built as the F.2A Lincock II with a geared 
266 hp Lynx IV. Flown in the autumn of 1929, the Lin 
cock I, like its predecessor, possessed no military 
equipment, the first genuine fighter being the F.2D Lin: 


4 


‘cock II with a 270 hp Lynx Major and two 0,903-in (7,7- 
mm) Vickers guns in the fuselage. The Lincock III flew 
initially on 6 June 1930, five examples being built of 
which two were supplied to Japan and two to China 
Max speed, 164 mph (264 km/h) at sea level, 159 mph 
(256 kavh) at 10,000 ft (3 050 m). Initial climb. 1,660 ft 
min (8,43 m/sec). Range, 380 mls (611 km). Empty 
weight, 1,326 Ib (601kg). Loaded weight, 2,062 Ib 
(944 kg). Span 22{ft 6in (6,86 m). Length, 19 ft 6in 
(594m). Height, 74 in (2,23 m). Wing area, 170sq ft 
(15,79 m*). 


BLACKBURN B-25 ROC UK 


The B-25 Roc was a two-seat shipboard fighter-bomber 
derivative of the B-24 Skua dive bomber designed by G 
E Petty. Of all-metal construction and structurally simi- 

lar to the Skua, with the same 830 hp Bristol Perseus 
XIII nine-cylinder radial, the Roc embodied a wider aft 
fuselage to accommodate a Boulton Paul Type A Mik I 
power-driven turret with four 0.303-in (7,7-mm) Brown 


(Above) Blackburn Roc turret fighter in standard 
configuration and (below) in floatplane form. 


ing guns. A contract for 136 Rocs to Specification 
0.18/37 was placed on 28 April 1937. No prototype was, 
‘built and the first production aircraft flew on 23 Decem- 
ber 1938, Performance was found to be lower than that 
predicted owing to the greater than anticipated effect 
of turret and wing drag. After brief operational service 


(Below) Blackburn Roc I two-seat shipboard fighters of 
‘No 769 Sqn, Eastleigh, 1940, showing turret-decking 
‘both raised and retracted. 


the Roc was relegated to second-line FAA squadrons, 
none being operated from carriers. All production Rocs 
incorporated float undercarriage attachment points as 
standard, and the first, third and fourth production 
Roce were tested with adapted Shark floats, the first of 
these (the third production aircraft) being flown in 
November 1939. Max speed with floats was only 
178 mph (286 km/h) at 6,000 ft (1 830 m) and develop: 
ment of the Roc floatplane was abandoned. Max speed 
223 mph (359 km/h) at 10,000 ft (3.060 m). Normal 
range, 610 mls (982 km). Initial climb, 1,130 ft/min 
(6,74 m/sec). Empty weight, 6,124 Ib (2 778 kg). Loaded 
weight, 7,960 Ib (3.606 kg). Span, 46 fe 01n (14,02 m). 
Length, 35 ft 7in (10,84 m). Height, 12 ft 1 in (3,68 m). 
Wing area, 310.8q ft (28,80 m') 


BLACKBURN B-37 FIREBRAND UK 


Conceived in 1940 as a short-range shipboard inter 
ceptor, the Firebrand suffered a succession of changes 
Which radically prolonged its gestatory period. De 
signed to Specification N.11/40, the frst B-37 prototype 
flew on 27 February 1942 with a 2,306 hp Napier Sabre 
Il 24-cylinder horizontal-H liquid-cooled engine, this 
being followed by a fully-armed (four wing-mounted 
20-mm cannon) second prototype in July. A third proto: 
type and nine production Firebrand Is were subs 
quently produced, but the decision had been taken 
meantime to switch mission emphasis from intercept to 
that of torpedo-strike fighter. This resulted in the Fire 
brand It with an 18-n (46-cm) widening of the wing 
‘contie section to permit an 18-in (46-cm) torpedo to be 

wd between the wheel wells, The second proto: 
type MK I was rebuilt as the prototype Mk 1, flying in 
tis form on 31 March 1943. The Firebrand Il retained 
the wing cannon armament and had the distinction of 
being the first single-seat torpedo-carrying monoplane 
‘Twelve production Firebrand IIs were completed and 
ssued to a shore-based squadron. The following data 
relate to the Firebrand Il. Max speed, 355 mp! 
(571 kan/h) at 18,000 ft (5 486 m). Max range, 767 mis 
(1.234 km. Initial climb, 2,300 fe/min (11,68 m/sec). Nor 
mal loaded weight, 15,049 lb (6 826 kg). Span, 51 ft 

in 16,63 m). Length, 38 ft 2 in (11.63 m). Height, 13 f 
4 im (4,06 m). Wing area, 381.5 sq ft (35,44 m1) 


Blackburn Firebrand I shipboard interceptor, 


BLERIOT SPAD 


‘The third of tho Firebrand I prototypes, built to a naval 
fightor specification N.11/40 in 1042. 


BLACKBURN B-46 FIREBRAND uk 


‘Owing (o limitations in Sabre engine supply, the de- 
Cision wax taken, in 1942, to reengine the Fuebrand 
with the Bristol Centaurus W-cylinder racial engine, 1 
accordance With Specification 8.18/43. Two airframes 
originally to have been the 10th and Lith Firebrand Is 
wate modified ax prototypes for the I-45 Firebrand Mf 
the first of these Contaurus:powered aircraft flying on 
21 December 1943. By comparison with the B-37, the 
B-45 embodied extensive redesign, although few major 
changes were incorporated in the fuselage structu 


‘The Contaurus-engined Blackburn Pirobrand Itt 


‘Twonty-seven production Firebrand I warpedo-strike 
fighters wore built, the first of those flying In November 
1944 with a 2,400 hp Centaurus Vil, and the 21th and 
subsequent aircraft having the 2,620 hp Centaurus 1X 
Armament comprised four wing-mounted 20-mm His 
ano cannon and a 1,850:Ib (839-kg) torpedo, two 
1,000:1b (463,6-kq) oF 2,000-1h (907-kq) bombs, or 16 
60:1b (27,2kq) rockets. Further development resulted 
in tho 1-46 Firebrand 1V, tho frst version to be built in 
aubstantial numbers. This differed from the Mk It pri 
marily in having enlarged vertical tait surfaces and re 
traotable wing spoilers. The first Firebrand IV New on 
47 May 1945, and production totalled 102 aircraft, 40 of 
thowe Inter being converted to Pirebrand TF Mk 6s 


‘Cannon-armod, the definitive Firebrand TF Mk 5 
(below) also carried a torpedo for the strike rOle. 


which featured detail improvements. Sixty-eight Mk 6s 
and 5Ax (the latter having hydraulically-boosted 
ailerons) had been built from scratch when Firebrand 
production terminated at the end of 1947. The following 
data relate to the Firebrand IV. Max xpeed, 320 mph 
(515 kew/h) at soa lovel, 360 mph (563 kus/h) at 13,000 ft 
(9.962 m). Max range, 745 mis (1 199 km) fnitial climb, 
2.440 ft/min (12,29 m/sec). Empty weight, 11,689 Ib 
(5 302 kg). Normal loaded weight, 15,671 Ib (7 108 kg) 
‘Span, 61 ft 32 in (16,63 mi). Longth, 39 fe 1 in (14,91 mi), 
Height, 16 ft 2in (4,63 m). Wing area, 381.6 sq ft 
(95,44 m9") 


(Below) The frst production Firebrand Il! torpedo- 
Aghtor of 1944. 


BLERIOT SPAD 41 France 
‘The SPAD (Societe pour !’Aviation ot sea Dérivéa) con 
corn, although hoaded by Louis Bleriot, operated as a 
yparate organisation from the Societe Bloriot-Aero 
nautique until 1921, when SPAD was absorbed and the 
subsequent progeny of its design team became off 
cially known by the title of Bloriot SPAD, The first 
fighter in the SPAD line to receive the Beriot SPAD 
appeliation was the Bloriot SPAD 41, designed by 
André Morbemont and essentially & single-seat deriv 
ative of the SPAD 8.XX two-seater of 1918, Powered by a 
300 hp Hispano-Suiza HS 8b eight cylinder water 
cooled engine with two individual Lamblin radiators in 
place of the familiar circular frontal radiator, the Bleriot 
SPAD 41 was a staggered single-bay biplane with a 
sweptback upper wing and unswept lower wing. It 
featured a wooden monocoque fuselage. The prototype 
was flown for the first time at Buc on 17 July 1922, but 
official evaluation revealed an inadequate service ceil: 
ing and no production was ordered, the aircraft suby 
sequently being modified for racing. Max speed, 
148 mph (238 kav/’h). Empty weight, 1,955 lb (887 kg). 
Loaded weight, 2,881 tb (1307 kg). Span, 28 ft 5% in 
(8,68 m). Length, 21 ft 9% in (6,65 m). Height, 9 ft 0% in 
(2,76 ma). Wing area, 284.17 sq ft (26.40 m") 


(Above and below) The Bloriot SPAD 41 of 1922 
progressed no further than a single prototype, 


BLERIOT SPAD 51 


Designed by André Herbemont and of generally similar 
canfiguration to the Type 41, the Blériot SPAD 61 had 
fabric-covered metal wings and a wooden monocoque 
fusolage, power boing provided by a 420 hp Gnome 
Rhoni Jupiter nino-cylinder radial, The first prototype, 
the Typo 61-1, was flown on 16 June 1924, a second 
modified prototype, the Type 61-2, following on 18 
March 1926, Powered by a Jupiter TV and carrying an 
armament ot two 7.7mm MAC (Vickers) guns in the 
upper wing, the Blériot SPAD 61-2 was ordered for the 
Polish air arm, the Lotnictwo Wojskowe, 60 being de- 
vered during 1926-26. A further prototype, the Type 
61-3, with an improved propeller, New on 7 September 
1026, thus offering a 7.5 mph (12 km/h) speed super 
Jority and improved ceiling over the 61-2. On 30 August 
1928, the final derivative of the basic model flew, this 
boing the Type 61-4 with a special 600 hp version of tho 
Jupiter Ten production Type 61-48 were completed. 
fone being sold to Turkey and another to the Soviet 
Union. these having provision for two fuselage 
mounted Vickers and two wing-mounted Dare 
machine guns, and a 420 hp Jupiter 9Ab. The following 


France 


(Above) The prototype Blériot SPAD 51-1, flown in June 
1924, and (below) its production derivative, the Type 
51-2, which was purchased by Poland, 


65 


BLERIOT SPAD 


data relate to the Type 51-2. Max speed, 143 mph 
(230 kav’), Time to 13,126 ft (4 000 m), 9.2 min. Ceiling, 
29,530 ft (9000 m). Empty weight, 2,182 Ib (990 kg). 
Loaded weight, 2,998 lb (1360 kg). Span, 31 ft 0% in 
(8,47 m). Length, 21 ft 1% in (6,45 m). Height, 10 ft 2in 
(3.10 m). Wing area, 261.25 sq ft (24.27 m°) 


BLERIOT SPAD 61 

Developed in parallel with the Type 51, the Blériot 
SPAD 61 was actually flown before the earlier-num: 
bered model, the prototype being tested first on 6 
November 1923, A single-bay staggered biplane with 
fabric-covered metal wings and a wooden monocoque 
fusielage, it was powered by a 12-cylinder W-type Lor 
raine-Dietrich LO 12Bw engine of 450 hp, Production 
orders were placed on behalf of both Poland (250) and 
Romania (100), for the Type 61-2, which appeared in 
1925 carrying an armament of two synchronised 
7,7-mm MAC (Vickers) machine guns. A further 30 Blo 
Hot SPAD 61-28 were built under licence in Poland from 
1927 by CWL (Centralne Warsztaty Lotniczo) andl its 
successor P2L (Panistwowe Zaklady Lotnicze), Variants 
that, progressed no further than the prototype stage in: 
cluded the Type 61-3 which reverted to the metal wing 


France 


(Above and below) The Blériot SPAD 61-2 was 
produced for Romania and Poland, and licence-built in 
the latter country by CWL and PZL. 


(Above) The solitary example of the Blériot SPAD 51-4 
exported to Turkey for Army evaluation. 


structure of the original Type 61-1 (the production Type 
61-2 having a wooden wing), and had four 7,7-mm 
Dame machine guns and increased fuel tankage. First 
flown on 9 May 1926, it was intended to participate in 
the 1925 fighter trials. Re-engined with a 480 hp Lor 
raine-Dietrich LO 12Re, it flew on 6 June 1925 as the 
‘Type 61-4. Three examples of the Type 61-5 were built, 
powered by the 450 hp Hispano-Suiza HS 12Gb engine. 


Developed in parallel with the Blériot SPAD 51, the 
‘Type 61-1 (above) was the first of them to fly. 


‘The first of these was flown on 13 May 1925, and of 
was supplied to Turkey, The second Type 61-5 flew on 
September 1927 as the Type 61-8 after being re-engined 
with a 500 hp HS 12Hb engine, and the final fighter 
derivative was the Type Ginex built for Polish eval 
uation. This differed from earlier models in being a ses 
quiplane with a swept upper wing. The Type 6lses was 
flown on 1 May 1926, but proved to have inferior 
characteristics to those of the standard Type 61-2. The 
following data relate to the Type 61-2, Max speod. 
141 mph (227 km/h). Time to 13,125 ft (4 000 m). 
9.65 min. Empty weight, 2.326 lb (1 055 kg). Loaded 
weight, 3,450 lb (1 565 kg). Span, 31 ft 4% in (9,67 m). 
Length, 22 ft 10% in (6,98 m). Height, 9ft 6V4in 
(2,90 m), Wing area, 316.39 sq ft (29,30 m). 


BLERIOT SPAD 71 France 
‘The Type 71 was, like the Type 41, a single-seat deriv 
ative of the 1918 SPAD S.XX two-seater, but was in 
tended specifically to participate in the Spanish Con- 
cursode aviones which was to result in the selection of 
Combat aircraft for the Aerondutica Miltar Espafcla 
from competing indigenous and foreign types. A stag 


Blériot SPAD developed the Type 71 specifically for the 
Spanish Concurso de aviones in 1923. 


gered single-bay biplane with a sweptback upper wing 
and unswept lower wing, the Bleriot SPAD 71 was 
powered by a 300 hp Hispano-Suiza HS @Fb eight 
cylinder water-cooled engine, carried an armament of 
twin 7,7-mm MAC (Vickers) machine guns and was 
flown to Spain for evaluation in January 1923, In the 
fighter contest it was bested by the Nieuport 29 and no 
further development was undertaken. Max speed, 
147 mph (237 kavh), Empty weight, 1,911 lb (867 kg). 
Loaded weight, 2,879 1b (1306 kg). Span, 31 ft 10% in 
(9,72 m) Length, 23 ft 11% in (7,30 m). Height, 9 ft 20 in 
(2,80.m). Wing area, 322.92 sq ft (30,0.m’), 


BLERIOT SPAD 81 France 
The Blériot SPAD 81 paradoxically preceded the Types 
51 and 61, the first prototype having flown at Buc on 13 
March 1923. A single-bay staggered biplane of mixed 
construction with fabric-oovered metal wings and a 
wooden monocoque fuselage, the Type 81 was 
powered by a 300hp Hispano-Suiza HS 8Fb water 

cooled engine and carried an armament of two 7.7-mm 
MAG (Vickers) machine guns. A production batch of 80 
was otdered for Franco's Aviation Miltaireon 28 March 
1924. The Types 81-2 and B1-3, bull in prototype form 
only and flown on 20 May and 18 August 1924 respec: 
Lively, differed primarily inthe types of radiator fitted, 
and a further prototype, the Type 81-4 flown on 11 Sep: 
vember 1924, differed in having wings of wooden con 

struction. Max speed, 149 mpl (240 km/Q) at 1,640 f 
(600m), 128 mph (206 km/h} at 19,885 ft (6 000 m), 
Range, 310 mis (600 km). Time to 16,406 ft (5 000 m), 
14 min. Empty weight, 1,865 lb (846 kg). Loaded 
weight, 2,791 lb (1266 kg). Span, 31 ft 6%) in (9,61 m). 
Length, 20 fe 1% in 6,40 m) Height, 8 fe 64 in (2,90 m) 
Wing area, 22.92 sq (30,00 


Blériot SPAD 81 for France's Aviation Militaire. 


BLERIOT SPAD 60 


On 24 December 1925, the Société Blériot-Aéronau 
tique received a French government order for three pro- 
totypes of a two-seat fighter powered by a 420 hp 
Gnome-Rhéne Jupiter 9Ab nine-cylinder radial engine. 
Designated Biériot SPAD 60, the fighter was a single- 
bay biplane of mixed construction with sweptback 
upper wing and unswept lower wing, armament com: 
prising two fixed forward-firing 7,7-mm machine guns 
in the upper wing and two weapons of similar calibre 
on @ ring mounting in the rear cockpit. The first proto- 
type was flown on 26 June 1926, but as a result of 
stability problems development was abandoned in 
favour of the Blériot SPAD 70. Max speed, 130 mph 


(Above) The Bloriot SPAD B1-2, built only as a 
prototype, had an experimental flush radiator 


(Below) After application of smaller wings, the original 
Blériot SPAD 81-01 became the 8tbis seen here. 


(209 km/h), Empty weight. 2,698 Ib (1224 kg). Loaded 
Weight, 3,975 lly (1 803 kg). Span, 37 f¢ 0% tn (11,90 m). 
Length, 22 ft 6% in (6,98 m). Height, 10 tt 6¥ in (3,21 m), 
Wing area, 399.97 sq ft (36,60 m°). 


(Below) Built in 1926, the Blériot SPAD 60 two-seat 
fighter prototype proved unsuccessful 


BLERIOT SPAD 70 France 
‘As a result of difficultion exporionced during the initial 
flight testing of the first prototype Bléniot SPAD 60 ty 


Seat fighter, Lho thteo-prototype order was modified t 
cover the conversion of the Heoond and third prototyp 
as Bleriot SPAD 700. The Type 70 two-neat fighter di 
fered from ts 

W-cylindar W-type Lorraine-Diotrich engine 
Rateau turbo-compre: 

tail surfaces. The frst Type 70 was completed on 14 
April 1927, and flew a week later at Bue. Its perform 
ance was little better than that of the Type 60 and n 

series production was ordered. Max speed, 130 mph 
(210 kw/’h). Empty weight, 2,994 Ib (1331 kg). Loaded 
weight, 4,179 lb (1 893 kg): Span, 37 ft 0% in (11.30 m). 
Length, 24 ft 7% in (7,50 m) Height, 10 ft6¥s in (3,21 m) 
Wing atea, 393.97 sq ft (36,60 ay) 


prodeceesor primarily in having 8 460 hp 
with a 


‘and redesigned horizont 


Designed to meet the requirements of the 1926 Jockey 
lightweight fighter programme, the Blériot SPAD 91-01 
(right) flow in the form shown here in 1927, later being 
rebuilt as the Type 91-4, 


BLERIOT SPAD 91-1 To -6 


The Blériot SPAD 91 was originally designed to the re 

the 1926 lightweight fighter specification 

which called for an armament of two machine guns and 

of 248 miles (400 km). An all-netal fabric 

vc single-seat kingle-bay biplan 

‘equal span and chord, the first prototype, referred to ai 
the Type 91 Le 


France 


quirements 


with wings of 


r (Ligh), was 


pwered by a 500 hy 


Hispano-Suiza HS 12Hb 12-cylinder water-cooled 
engine with radiators m ain undercar 
Hage legs. Flown for the 23 August 1927. 


the Type 91 Leger was follows 
the Type 31-1, w! 


dby asec totype 
marily in having a fron 
ator in place of the twin leg-mounted radiators 
This second prototype was subsequently fitted with a 
500 hp HS 12Gb 12 f W configuration 
as the Type 91-2, flying in this fo 1 August 1928. 
After demonstrations in Romani it was 
again 1e-engined as the Type 91-3 with a 420 hp 
Gnome-Rhone Jupiter 9As nine-cylind 


nd ps 


er air-cooled 


BLERIOT SPAD 


Early in 1931 ip Gnome-Rhone 
the Type 91-5, but was destroyed on 10 
ying in the latter form. The original 
1 Leger had meanwhile been fitted with a 500 hp 
ib engine and, with various minor modifications, 
pe S14, which first flew on 4 July 1930. 
Rounded wingtips were then applied, the fuselage was 
lengthened and the tailplane was lowered to the base 


of the fuselage, flight testing being resumed on 10 


radial 


hours f 


(Above) The Blériot SPAD 91-4, rebuilt from the Type 91 
prototype, shown (below) in its original form. 


November 1931 x the ‘Typ 
later restored to its original position, but both the 1926 
quent lightweight, oF "Jockey", hte 
grammes had meanwhile hoon abandoned and none of 
the competing designs had been ordered into produc 
Hon, The following data rolate to the Type 1-1. Max 
spood, 173 mph (278 kuv/h) at 13,125 ft (4 000m). Empty 


91-6. The tailplane was 


and sul pro: 


Weight, 2,559 Ib (1161 kg), Loaded weight, 3,230 Ib 
(1.465 kg), Span, 20 ft 4'» in (8,66 m). Longth, 21 fe 4% in 
(6.62 m). Height, 9 ft 7% in (2,94 m), Wing area, 


aq ft (20,00 m*) 


BLERIOT SPAD 91-7 ro -9 _— France 
Despite the "Jockey" being abandoned, André Herbe- 
mont persisted with the development of the Type 91 
s fighters and, in October 1930, designed a new 
version. This, while retaining a fuselage similar to that, 
of the Type 91-4, employed an entirely new wing 
arrangement of inverted sesquiplane configuration, 
Ailerons were fitted to the lower wing only, this having 
a span of 28 ft 4¥4 in (8,65 m) compared with the 22 ft 
11% in (7,00 m) of the upper wing, Designated Bleriot, 


BLERIOT SPAD 


SPAD 91-7 and powered by a S00hp Hispano-Suiza 
12Me 12-cylinder Vee water-cooled engine, the new 
model was flown for the first time on 23 December 1931. 
On 2 June 1932, it established a 500-km (311-mile) 
closed-cireuit record of 191.87 mph (308,78 km/h). It 
‘Was subsequently fitted with a supercharged Hispano- 
‘Suiea 12Xbrs engine as the Type 91-8, a variable-pitch 
Ratier propeller being adopted and a max speed of 
224 mph (360 km/h) being reportedly achieved. The 
prototype was first flown in its Type 91-8 form on 2 
‘August 1992, and in the following December wa 
leased to Hispano Suiza as a test-bed for the company’s 
‘engine-mounted 20-mm cannion, which was duly fitted, 
together with a large-diameter Levasseur fixed-pitch 
propeller, the designation then being changed to Type 
91-9. Details of the Type 91-7 follow: Max speed, 
183 mph (295 km/h) at sea level, 199 mph (320 km/h) at 
19,125 ft (4,000 m). Range 311 mls (500 km). Time to 
19,686 ft (6000 m), 9.2 min. Empty weight, 2,410 lb 
(1.099 kg), Loaded weight, 3,214 lb (1458 kg). Span, 
28 ft 4¥2 in (8,65.m), Length, 20 ft.8%¢ in (6,30 m). 
Height, 9 ft §in (2,87 m). Wing area, 191.6sq ft 
(17,80 m*) 


(Above and below) An unusual inverted sesquiplane 
Iayout was adopted for the Blériot SPAD 91-7, which 
‘ostablished a closed-circuit record. 


France 


BLERIOT SPAD 510 


To meet the requirements of the French 1930 fighter 
programme, André Herbemont evolved the Blériot 
SPAD 510, The Type 510, which was ordered as a single 
prototype to participate in the programme, was of all 
metal construction with a duralumin monocoque rear 
fuselage, and fabric-covered wings and tail assembly 
Powered by an Hispano-Suiza 12Xbrs 12-cylinder Vee 


‘The Blériot SPAD 510 single-seat fighter of 1933. 


Blériot SPAD 510 C1 in service with ERC 4/561, Armée 
de ’Air, at Havre-Octeville, October 1939. 


liquid-cooled engine rated at 690 hp at 13,120 ft 
(4000 m), the Bleriot SPAD 510 was flown for the first 
time on 6 January 1933, After protracted evaluation, 
during which the centre fuselage was lengthened by 
1 ft 3¥%4 in (40 cm) to rectify a shortcoming in longitudi 
nal stability and the vertical tail surfaces were enlarged 
to improve yaw characteristics. the type was ordered 
into production in August 1935. The first of 60 produc 
ion examples were delivered early in the following 
year, the final (wo aircraft being accepted with the HS 
12Xers engine and a 20-mm Hispano-Suiza motor 
cannon. The standard armament comprised four wing 
mounted MAC 1934 7,5-mm guns. The Type 510 proved 
to be the last fighter biplane to be ordered for the 
Armée de I'Alr. Max speed, 201 mph (324 knv/h) at 
3,280 ft (1000 m), 230 mph (370 km/h) at 16,405 tt 
(5.000 m). Range, $43 mls (875 km). Time to 9,840 ft 
(3000 m), 3.37 min. Empty weight, 2,756 lb (1 250 kg). 
Normal loaded weight, 3,638 lb (1 650 kg). Maximum 
loaded weight, 4,034 Ib (1 830 kg). Span, 29 ft On 
(8,84 m). Length, 24 ft 5% in (7,46 m). Height, 12 ft 
2% in (3,72 m). Wing area, 236.81 sq ft (22,0 m7’). 


(Below) The SPAD 510 was the last fighting biplane 
‘ordered into production for the Armée de I'Air. 


France 


BLERIOT SPAD 710 


‘The last fighter design of André Herbemont to bear the 
SPAD appellation, and intended to participate in the 


‘The Blériot SPAD 710 featured a Vee-type tail unit. 


1934 fighter competition, the Bleriot SPAD 710 was a 
single-seat, single-bay biplane embodying a number of 
interesting features, Of all-metal construction with a 
duralumin monocoque fuselage and an 860 hp His- 
pano-Suiza 12Yors 12-cylinder Vee liquid-cooled 
engine. it had a proposed armament of one engine: 
mounted 20-mm cannon, four wing-mounted 7,6-mm 
machine guns and one aft-firing 7,6-mm gun in the rear 
fuselage. Furthermore, the Blériot SPAD 710 embodied 
inward-retracting main undercarriage members, a 
completely enclosed cockpit with aft-sliding canopy 
and a V-type or “butterfly” tail assembly. The initial 
flight took place in. April 1937, and, on 8 June, 186. mph 
(300 knv/h) was exceeded in level flight with the under: 
carriage extended. A week later, on 15 June, tail flutter 
developed at an altitude of only 656 ft (200m) and the 
aircraft crashed, killing the pilot, Louis Massotto, 
Further development was then abandoned. Kstimated’ 
max speed, 292 mph (470 km/h), Span, 29 ft 0in 


(884m). Length, 21 ft 41n (6.50 m). Height, 10 ft 6 in 
(3,20m). Wing area, 236.81 sq ft (22,0 m*) 


(Above) Built in 1936/37, the two-seat SPAD 710 wa: 
the last fighter to bear the SPAD appellation. 


BLOCH 150 France 
Designed by Maurice Roussel of Avions Marcel Bloch 
ag a contender in the 1934 fighter programme, the Bloch 
160-01 was a single-seat all-metal cantilever mono- 
plane initially powered by a 14-cylinder radial Gnome 


(Above and below) The Bloch 150, designed by M 
Roussel, flew originally in the form shown here. 


Rhone 14Kfs engine rated at 930hp at 14,270 ft 
(4.350 m). Unsuccessful attempts to fly th 
July 1936 resulted in application of an entirely new 
wing of increased area, and a longer-stroke undercar 
Hage, the maiden flight eventually being performed on 
4 May 1937. The Bloch 150-01 was successively fitted 
with a direct-drive GR 14N-07 offering 970 hp at 
14,928 ft (4.550 m) and accompanied by an extended 
propeller shaft to allow for a longer-chord engine cow. 
ling: a geared GR 14N-01 accompanied by a larger pro- 
eller and extended wingtips which increased span 
from 22 ft 104s in (10,02 m) to 29 ft 2 in (10,19 m), ancl, 
finally. a GR 14N-21 rated at 1,030 hp. Although 25 pro 
ries Bloch 150s were otdered, a complete structural 
fedesign proved necessary for series production, th 
being coupled with numerous aerodynamic refine 
ents and other changes which wero to result in rede 
‘ignation as the Bloch 161, Proposed armament of the 
Bloch 160 consisted af wo 20mm HS 404 cannon and 
two 7/5-mm MAG 1934 machine guns. The following 
data relate to the Bloch 160/01 with the GR 14N-07 


aircraft on 7 


engine. Max speed, 270 mph (434 km/h) at 8,530 
(2.600m), Empty weight, 3,748 tb (1 700 kg). Loadedt 
Weight, 6,071 Ih (2.300 kg). Span, 32 fe 103 in (10,02 m). 
Length, 30 ft 10 in (9.40), Horie, 10 ft 5% in (3,19 m). 
Wing area, 168,77 8q ft (16,40 m°) 

BLOCH 151 France 


Production derivative of the toch 150, the Bloch 151 
Originally flew with this close-fitting cowling, 


‘Tho Bloch 161 wan a re-structured, aerodynamically 
foflied development of the Bloch 160, flown for the first 
fimo on 18 August 1938. Armament comprised two 
20:mm HS 404 cannon and two 7,Sxmm MAC 1934 
Inachine quas (although many production aircraft wore 
subsequently to be delivered with a quartet of 7,6:mm 
Mhachino guns and no cannon). Initially powered by a 
Gnomo-Rhone 14N-11 engine rated at 920 hp at 12,140 fe 
(8700 m), the Bloch 161 standardised on the GR 14N-36 
lfering the same powor, and 144 fightora of this type 
Wore ordered, the first being taken on charge by the 
‘Aunde dle Air on 7 Murch 1939. Performance proved 
disappointing, the type being considered unsuited for 
Thimt-line duties but, in the event, the Bloch 161 was 
liged in combat by both the Armée de I'Air and the 
‘Aéronavale. Nine were supplied to Greece. Max speed 
289 mph (465 km/h) at 16,405 ft (5 000 m). Range. 
196-muls (640 km), Time to 2.280 fe (1 000 m), 1.95 min 
Empty weight, 4,870 Ib (2 073 kg). Max loaded weight. 
6,173 Ib (2800 kg). Span, 94 fe Fin (10,54 m). Length 
28 ft 1044 in (9,10 m). Height, 9 ft 11% in (3,03 m), Wing 
tea, 186.43 9q ft (17,322 m1’), 


BLOCH 


Bloch 152s of the Armée de I’Air de I'Armistice, with 
(top) GC 1/8 in 1942 and (above) GC 11/8 early 1943. 


BLOCH 153 


Two fighters basically similar to the Bloch 152 apart 


France 


BLOCH 152 France from engine were the Bloch 153 with a Pratt & Whitney 
R-1830-SC3-G Twin Wasp rated at 1,050 hp for take-off 
Manufactured in parallel with the Bloch 151 and flown and the Bloch 164 with a Wright GR-1820-G205A 


in prototype form on 15 December 1938, the Bloch 152 
differed primarily in the sub-types of the Gnome-Rhé: 
14N en wisions. T 


Cyclone 9 rated at 1,200 hp for take-off. The first of 
these, the Bloch 163-01, was flown for the first time on 8 
Aptil 1939, but no series production of the Twin Wasp: 


ine specified 


ve orders for the Bloch 152 called for 200 with powered fighter wax ordered and the prototype was 
288 with the GR 14N-49, both eventually taken on charge by the Armée de'Airon 28 
at 1,000 hp at 11,810 ft (3.600 m), 


uprise either two 20mm HS 
404 cannon and two 7.5mm machine guni 
7,6-mm guns, the smaller weapons being of th 
1934 M39 type which, unlike the machine guns of the 
Bloch 181, were bel o first examples of the Bloch 
the Armee de I’Airin April 1939, 
ally taken on charge, 20 of 
being supplied by the Vichy government to 
Max spood, 316 mph (609 knvh) at 14,765 ft 
(4600 m): Range, 335 mis (540 km). Time to 6,660 ft 
(2.000 m), 3:4 min. Bmpty weight, 4,768 Ib (2.158 kg). 
Max loaded weight, 6.173 Ib (2 800 kg). Span, 34 ft ? in 
(10,54 m). Length, 29 fe 104 in (9.10 m). Height, 9ft 
111) in (3,03 m). Wing area, 186.43 #q ft (17,32 mi) 


ot for 
MAC 


‘The sole example of the Bloch 153, flown in April 1939, 
was distinguished by a Twin Waxp ongine, 


May 1940. The Cyclonepowored Bloch 164 failed to 
attain flight text statue owing to the late delivery of the 
engine. development being overtaken by that of the 

jooh 156 when a Cyclone 9 finally became availablo, 
‘The specification of the Mloch 163 was generally similar 
to that of the Bloch 182. 


BLOCH 155 


‘The mote obvious shortcomings of the Bloch 162 10 
sulted in development of the Bloch 156, flown for the 
first time on 3 December 1939, This embodied a 
measure ¢ ign undertaken by an 0 wwam 
led by M Fandeux. By comparison with the Bloch 152, 
the Bloch 165 featured a larger fuselage fuel tank, o 
and space considerations dictating the repositioning of 
the cockpit farther aft in consequence. Major structural 
redesign took place of the forward and centre fusel 
The tail bracing struts were eliminated but in other 16 
spects the airframe was similar to that of the Bloch 182 
An order was placed for 400 Bloch 165s powered by the 

yome-Rhone 14N-49 and armed with two 20-mm HS 


France 


An offset engine mounting was employed by the Bloch 
162 (above and below) to counter torque. 


r 


404 cannon and two 7,5-mm MAC 1934 M39 machine 
g first production aircraft flew on 3 April 
had been completed prior to the Franco: 
man Armistice and a further 19 were completed 
ibsequently for the Vichy-controlled Armee de I'Air 
de I’Armistice. Max speed, 323 mph (520 knv/h) at 


guns, and 
1940, Te 
Ge 


Dovoloped from the Bloch 152, the Bloch 155 was test: 
flown by the Luftwaffe after the Armistice. 


BLOCH 


14,765 ft (4.500 m). Range, 662 mis (1.050 km). Time to 
13,126 ft (4.000 m), 6.92 min. Empty weight, 4,718 lb 
(2140 kg). Max loaded weight. 6,393.1b (2.900 ka) 
Span, 34 ft 7 in (10,54 m). Length, 29 ft 8!5in (9,05 m) 
Height, 10 ft 6 in (3,21m). Wing area, 186.43 sq ft 
(17,32 m'), 


(Near right) This Bloch 155 was flown by the CO of GC 
10/8, Armée de I'Air de I’Armistice, at Marignane, July 
1940. (Far right) A Bloch 155 in Luftwaffe service as a 
fighter trainer during 1942 
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‘The Bloch 155 which entered production late 1929. 


BLOCH 157 France 


The availability of the new supercharged Gnome 
Rhone 14R engine resulted in a proposal to adapt the 


a 


‘The Bloch 157 (above) was the final development in the 
Line of Bloch fighters originatod in the mid '30s, 


BLOCH 


airframe of the Bloch 152 to take this power plant, the 
combination receiving the designation Bloch 186, How 
fever, when it was realised that such an adaptation 
could not take full advantage of the output offered by 
the GR 148, this project was abandoned and an entirely 
new fighter developed around the engine by a team led 
by Lucien Servanty. This, the Bloch 17, was flown for 
tho first time in March 1942 with a Gnome-Rhéne 148-4 
Weeylinder radial rated at 1,580 hp for take-off and 
41400 hp at 26,250 ft (8.000 m). Tho proposed armament 
{which was never fitted) comprised two 20-mm HS 404 
‘eainon and two ?,5-mm MAC 1934 M39 machine guns. 
Enily in 1943, the vole prototype was delivered to th 
‘Luftwatfe, the engine being removed for bench texting 
fnd no further flight tosting being undertaken. Max 
speed, 441 mph (710 kin/h) at 25,766 ft (7 850 m) 
Range, 683 mis (1100 km). Time to 26,260 ft (8 000 m), 
My weight, 5,206 lb (2988 kg). Normal 
105 Ib (3 260 kg). Span, 36 ft 1M1n 
FOR 0% in (9.16 m). Height, 14 fe 1% in 
(430m), Wing area. 208 82 sq ft (19,40 11°) 


BLOCH 700 France 


(Above) The Bloch 700 lightweight fighter of 1939. 


In 1936, the Ministero de Air established « roquite: 
ment for a lightweight fighter of wooden construction 
which resulted in the development of the Arsenal VG 
30, the Caudron C 713 and the Bloch 700, The last 
mentioned typo, designed by Andre Herbemont, who 
had been responsible for the Bloriot SPAD fighter 
series, was built at the former Ménot-Aéronautique 
plant at Suresnes which had been incorporated in the 
Société Nationale de Construction Aéronautiques du. 
Sud-Ouest (SNCASO) on 1 January 1937, under the 
Airectorship of Marcel Bloch. Of streased-skin construe 


(Above and below) The sole prototype of the Bloch 157 
was delivered to the Luftwaffe early in 1943 


n 


BLOCH 


Designed by André Herbemont in 1937, the light- 
‘weight Bloch 700 was built by the SNCASO and the 
sole prototype was captured by the Wehrmacht. 


ion, the Bloch 700 was powered by a Gnome-Rhone 14 
M6 14-cylinder radial engine offering 700 hp for take-off 
and had provision for two 20-mm Hispano-Suiza 404 
cannon and two 7.5-mmn MAC 1934 M39 machine guns 
‘The sole prototype was destroyed at Buc after capture 
by German forces, Max speed, 942 mph (560 ken/h). 
Max endurance, 2 hrs. Loaded woigtit (excluding arma 
ment), 4,078 Ib (1950 kg). Span, 29 ft 21 in (8.90 m), 
Length, 24 ft 11n (7.94 m). Height, 11 ft 16 in (2.40 
Wing aroa, 133.47 sq fe (1240 m*) 


BLOHM UND VOSS BV 40 Germany 


‘The BV 40 was unique in being a fighter gi 
tremely stall, heavily armed and armoured aircraft it 
tended specifically for bomber interception a 
towed to attack altitude by an orthodox fighter 
signed by Dr Richard Vogt, the BV 40 wa 

itruction, the entire cockpit being 
wolded sheet metal, the pilot occupying a prone po 
tion ana padded bench and armament comprising tw 
30-mm MK 108 cannon beneath the wing roots wit 
36 tpg. The BV 40 took-off on a jettisonable twin 
hogie, and, after release by the tow-plane, was in 
tended to attack an intruding enemy bomber in 20 
deg angle dive. Nineteen prototypes and 200 produc 

tion examples of the BV 40 were ordered, the first pr 
type, the BV 40 V1, making its first flight test in Mi 


or boing 
De 


(Above and below) Uniquely for a fighter, the BV 40 
‘was a glider, designed to attack bomber formations in 
a dive after being towed to height. 


44. Seven prototypes had been completed when the 
BV 40 programme was abandoned in the autumn of 
1944. Max speed (estimated attainable in a dive), 
560 mph (900 km/h), (under BY 109G tow), 344 mph 
1569 km/h) at 19,000 ft (5 790 m). Empty weight, 1,821 Ib 
(826 kg). Loaded weight, 2,094 lb (950 kg). Span, 25 fe 
Hin (7,90 m). Length, 18 ft 8 Height, 5 ft 
4in (1.63 m). Wing area, 93.65 s 


BLOHM UND VOSS BV 155 Germany 


‘The BV 155, the V2 being illustrated above and below, 
featured an inordinately long-span wing, 


Based on an original Messerschmitt design (Me 185B) 
for a single-seat high-altitude fighter, development of 
which was transferred to Blohm und Voss in August 
1943, the BV 155 featured an inordli an. The 
first prototype, the BV 155 V1, we a1 Septem 
ber 1944, and was powered by a Daimler-Benz DB 603A 
a TKL 15 supercharger and 


ake 0 ft (10.000 mi. 
was accommodated in a pressurised cockpit 
rious armament combinations were proposed. 

such as one engine-mounted 30mm MK 108 and 0 


20-mm MC 


51 cannon 
flown on 


The se 
Februar 
iderable redesign anc 


cond prototype, the BV 
1945, this embodying 
a revised radiator arrange 
ment, A third prototype, the BV 156 V3, was incomplete 
stilities terminated, this differing from the V2 
in having a DB 603U engine providing 1,660 hp for take: 
off ancl 1,750 hp at §,575 ft(1 700 m), The following data 
relate to the proposed production version, the BV 185B, 
Max speed, 404 mph (660 km/h) at 39,370 ft (12 000 m), 
429 mph (690 km/h) at 62,490 fc (16 000 m). Initia! climb, 
2,260 fU'min (11,48 m/sec). Range, 838 mls (1 350 km) at 
10 ft (10 000 m). Empty weight, 10,736 Ib (4 870 kg) 
Max loaded weight, 13,263 Ib (6 016 kg). Span, 67 ft 3 in 
igth, 39 ft 4% in (12,00 m). Height, 9f 
Wing area, 419.8 sq ft (39,00 m’) 


when h 


BOEING PW-9 


USA 


3 fr 
was the 
April 1 


fighter of original design to be built by Boeing 
nture Model 15, first flown on 29 
ed by a 436 hp Curtiss D-12 water 
cooled e1 After competitive testing against the 
Fokker XPW.-7 and Curtiss XPW-8A, the Model 16 was 
purchased by the USAAC. Two additional examples 
were ordered and the designation XPW-9 was 
ssigned. The third example discarded the cross-axle 


undercarriage in favour of a divided-axle arrangement 
that was to be adopted for the production mod 

Orders were placed for 30 production examples under 
the designation PW-9 (the last of these being com 


pleted as the XP-4), The PW-9 had a steel-tube fuse 


Booing’s first fighter of original design was the XPW.9 
(Model 15), adopted by USAAC in 1924, 


ings and fabric skinning, and arma: 
omprised two 0,3-in (7,62-mm) machine guns 
five additional aircraft were ordered in 
October 1925 as PW-9As (Model 16As) with the im 
proved but similarly-rated D-12C (V-1150-1) engine and 
duplicated flying and landing wires, the last of the 
being completed to PW-9B standard with a D-12D 
(V-1150-3) engine. Fifteen PW-9Bs were ordered but 
ere delivered under the designation PW-9C with re 
arranged flying and landing wire fittings. A further 25 
PW-9Cs were purchased, the last of these being con 
verted to the prototype PW-9D with redesigned 
radiator, alarger aerodynamically-balanced rudder and 
other improvements. Delivery of 16 production PW-9Ds 
was completed in May 1928. The following data relate 
to the PW-9D. Max speed, 155 mph (249 km/h) at sea 
Jovel, 182 mph (245 km/h) at 5,000 ft (1 624 m). Cruising 
speed, 124 mph (199 km/h), Time to 6,000 ft (1 524 1), 


4 min, Endurance, 2.87 hrs. Empty weight, 2,328 1b 
(1.056 kg). Loaded weight, 3,234 lb (1467 kg). Span, 
ft 0in (9,75m). Length, 24 ft 2in (7,36 m). Height, 


64 m), Wing area, 241 sq ft (22,39 m’) 


The PW-9C (below) was of near-sesquiplane layout 


Features of tho PW-9C, compared with earlier PW.9s, 
‘were rearranged flying and landing wire fittings. 


BOEING FB-1 ro FB-3 


Fourteen Model 15 
Navy under the 


USA 


Aghters were ordered 
nation FB-1 in 1925, 


4 the first 


10.of those were essentially similar to 
PW.9 apart from minor details, no equip: 
operation being fitted, ‘The FB-1, which was op 
by the US Marine Corps, was powored by the 435 hp 
Curtian D'l2 water-cooled wngine and could be 

with oithor two 0.34n (7,62-mm) machine guns or one 
0.3-in and one 0.6in (12,7 mm) weapon. The 1ith and 
42th aircralt ordoxod as FE A 
floc to accommodate arrenter gear for shipboard oper 
ation, featured cross-axle rather thas splitaxle un: 


wore structurally 


carringes, and were assigned the designation FB 
(Mode! 63). The D-12 engine gave place to a 510 hg 
Packard 14-1500 water-cooled engine and bot FB 


wore doliverod to the US Navy in December 1926, 
13th and 14th aircraft were respectively assigned th. 
deniguations FB-3 and FB-4. The former (Model 


identical to the FB-2 but fitted with twin wooden float 
and waa destroyed during trials in December 1925, Two 
additional FB-2s were ordered with whoel underear 


Mages, these having a similar Pac 
the F'B-2, but split-axle underc 
the FB-1. Delivered in April 1926, 


ard engine to Uat of 
age 


wienilas to that 
so were later fitted 


with enlarged balanced rudders. The following data re 
late t efinitive FB-3. Max speed, 170 mph 
(274 kwv’h). Time to 5,000 ft (1524 m), 3 min. Range 
npty weight, 2,387 Ib (1 083 kg) 
Loaded v 204 Ib (1453 kg). S| ft 0 
(9,75 m). Length, Bf 9 


m). Wing area, 2 


BOEING FB-4 


The sole 
gh 


exan 


the FB-4 (Mod 


Flight test 


n 45 gh 
g, initially con 


(Above) Attor being tested as a floatplane, the FN-4 
‘was modified to F1-6 Jandplane form with a Pratt & 
Whitney R-1340 Wasp radial. 


ability of the Wright engine for fighter use and this 
ower plant was replaced by a 400 hp Pratt & Whitnay 
4340 Wasp, a whee! undercarriage being fitted in 
place of the Moats, and in Unis form the aircraft was r0 
osignated FI-6. Tho following data apply to the FR-4 


with wheel undercarriage. Max speed, 160 mph 
(257 kaw/h). The to 6,000 fe (1 624 m), 3.10 min. Range 
420 min (689 km). Empty weight, 2,000 Ib (907 kg) 
Loaded weight, 2,817 1b (1278 kg). Span, 32 ft 0in 
(9,75 mn). Length, 22 10 in (6,95 m). Height, 8 9 

(2.67 m). Wing area, 241.5 44m’) 


BOEING 


(Above) The sole FB-4, a modification of the 14th FB-1, 
was distinguished by Wright engine and floats, 


BOEING FB-5 


Der 


USA 


ed from 


3 and powered by the 20 hp Pack 
ard 2A-1500 water-cooled engine, the FB-5 (Model 67) 
featurec nged wings with increased stagger, the 
upper wing being moved forward and the lower wing 
aft by comparison with the earlier fighter, This change 

with various refinements and a com: 
undercariage. The first of 27 FB-5s was 


on 7 October 1926, but the type was retired after 
ome two years’ service because of a US Navy de 
on to standardise of radial air-cooled engines for 


thipboard aircraft. Like earlier fighters in the FB series, 


the FB-5 was of mixed construction with a steel-tube 
uvelage, Wooden wings and fabric skinning, arma. 
ment comprising two 0.3-in (7,62-mm) Browning 
machine guns. The first FB:6 was initially cested as a 
twin-float seaplane and was redesignated XFB-6 in 
1927. Max spoed, 1 a3 km/h) at sa level 
Cruising speed, 150 mph (241 kny/h). Initial climb, 


(Above) The FB-6 - the example below from VF-JB 
aboard Lexington, 1928-30 = served for only two years 
until US Navy standardised on radial enginos, 
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BOEING 


2,100 ft/min (10,67 m/sec). Range, 420 mis (676 km). 
Empty weight, 2,458 lb (1115 kg). Loaded weight, 
3,248 lb (1473 kg). Span, 32 ft 0 in (9.75 m). Length, 
23 ft 91n (7,24 m). Height, 9 ft 6 in (2,87 m). Wing area, 
241 sq ft (22,39 m’), 


BOEING XP-4 USA 


‘The last aircraft built by Boeing against an order for 30 
PW-9 single-seat fighters was retained by the company 
at the request of the USAAC for trials with a turbo: 

supercharged version of the 610 hp Packard 14-1500 
water-cooled engine (utilised by the FB-2), The USAC 
also requested an increase in wing area, because of the 
higher weights involved, and while the standard PW:9 
upper wing was retained, an enlarged lower wing was 
introduced, resulting in an equi-span biplane with ver- 
tical N-type interplane struts, The standard PW-9 arma 
ment of two 0.3-in (7,62-mm) synchronised machine 
guns was augmented by a pair of similar-calibre 
weapons mounted beneath the lower wing outside the 
propeller arc. With these changes the aircraft was des 

ignated XP-4 (Model 58), and delivered on 27 July 1926, 

but the 68 sq ft (6,32 m*) increase in gross wing area by 
comparison with the PW-9 failed to compensate for the 
816 lb (370 kg) increase in loaded weight. The XP-4 
proved to possess extremely unsatisfactory handling 
characteristics and after a few hours flying the test pro- 

gramme was abandoned. Max speed, 161 mph 
(259 km/h). Initial climb, 2,055 ft/min (10,44 m/sec) 
Range, 376 mis (603 km). Empty weight, 2,783 lb 
(1262 kg). Loaded weight, 3,650 Lb (1 656 kg). Span. 

32 ff On (9,75 m). Length, 23 ft 11 in (7,29 m). Height, 
8 ft 10 in (2.69 m), Wing area, 309 8q ft (28,71.m°) 


(Below) The XP-4, powered by a turbo-supercharged 
Packard engine, had been ordered as the last PW:9. 


USA 


BOEING F2B-1 


The first Boeing fighter designed from the outset spect. 
fically for shipboard operation, the XF2B-1 (Model 69) 
utilised the engine installation developed with the FB-6 


(re-engined FB-4), having a 425 hp Pratt & Whitney 
R-1340 Wasp air-cooled radial, Employing a steel-tube 
fuselage, wooden wings and fabric skinning, the 
XP2B-1 was first flown on 3 November 1926, and 32 pro 
duction examples were ordered as F2B-1s. These dif 
fered from the prototype in discarding the propeller 


Boeing's first shipboard fighter, the F2B-1 is seen below 
with VB-2B's "Three Sea Hawks" aerobatic team, 1928, 


BOEING XP-7 USA 


‘The Wasp-engined Boeing FZB-1 for the US Navy. 


spinner and in having a balanced rudder. Deliveries to 
the US Navy began on 30 January 1928, and two addi 
tional examples were built under the company desig: 
nation Model 69-B for export (one to Japan and the 
other to Brazil). Armament comprised either two 0.3-in 
(7,62-mm) machine guns or one 0.3-in (7,62-mm) and 
one 0.5-in (12,7-mm) weapon, Max speed, 158mph 
(254 km/h). Initial climb, 1,890 ft/min (9,60 m/sec). 
Range, 317 mis (510 km). Empty weight, 1,989 1b 
(902 kg). Loaded weight, 2,805 lb (1 272 kg). Span, 30 ft 
Lin (9,16 m). Length, 22 111n (6,98 m). Height, 9 ft 


244 in (2,79 m), Wing area, 243 sq ft (22,58 m’). 


BOEING XP-8 USA 


‘The XP-8 (Model 66) actually preceded the XP-7, being 
delivered in July 1927, having been launched as a 
private venture late in the previous year. Powered by a 
600 hp Packard 2A-1500 water-cooled engine, the XP-8 
utilised an airframe essentially similar to that of the US 
Navy XF2B-1, but performance failed to meet the re- 
quirements of the 1925 USAAC specification which it 
had been designed to meet, and the aircraft was finally 
scrapped in June 1929, Armament comprised one 0.3-in 
(7,62-mm) and one 0.5-in (12,7-mm) machine gun. Max 
speed, 173 mph (278 km/h) at sea level, 166 mph 
(267 kaw/’h) at 5,000 ft (1624 m). Initial climb, 2,138 fe 
mun (10,86 m/sec), Empty weight, 2,309 lb (1 084 kg) 
Loaded weight, 3.421 Lb (1552kg). Span, 30ft 1in 
(9,16 m). Length, 22 ft 10 in (6,95 m). Height, 10 ft 9 in 
(3.27 m). Wing area, 243 sq ft (22.57 m) 


‘The XP-8 (above) was an unsuccessful attempt to use a 
Packard engine in the airframe of the XF2B-1, 
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‘The final production PW-9D (the 16th) was retained by 
Boeing for the experimental installation of a 600 hp 
water-cooled Curtiss Conqueror V-1570 engine and, as 
the XP-7 (Model 93), was eventually delivered to the 
USAAC on 4 September 1928, Distinguished from the 
PW-SD by a shorter, deeper nose with a larger radiator, 
the XP-7 enjoyed some success during trials, proving 
the suitability of the Conqueror for fighter installation, 
but proposals to build four service evaluation P-7s were 


‘As the XP-7 (above), the last production PW-9 was used 
to test the Conqueror engine for fighter use. 


abandoned when it. was concluded that the basic PW-9 
airframe had reached the limit of its development. The 
XP-7, the last Boeing fighter biplane to employ a liquid 
cooled engine, was reconverted to PW-9D standards, 
Max speed, 167 mph (269 kun/h) at sea level, 169 mph 
(262 kew/h) at 6,000 ft (1/624 m). Initial climb, 1,867 tt 
min (9,48 m/sec). Empty weight, 2,323 tb (1 053 kg). 
Loaded weight, 3,260 lb (1479 kg), Span, 32ft 01n 
(9,75 m). Length, 24ft Oin (7,31). Height, 9f Oin 
(2,74 m). Wing area, 241.94 ft (22,39 m’). 


BOEING F3B-1 


‘The XF3B-1 (Model 74) was built by Boeing as a private 
venture and externally resembled closely the F2B-1, but 
had provision for a single centeal float with outboard 
stabilising floats. Powered by a 425 hp Pratt & Whitnoy 
R-1340 Wasp, it was flown for the first time on 2 March 
1927 as a float seaplane, Showing no significant 
advance over the F2B-1, the XF3B-1 was returned to 
Boeing by the US Navy and completely rebuilt (as the 
Model 77), a redesigned undercarriage, wing and tail 
being introduced. In this new form the fighter proved 
successful and was the basis of an order from the US 
Navy for 73 production examples as F3B-1s, The F3B-1 
was of mixed construction with wooden wings, a steel 
tube fuselage and fabric skinning, but the ailerons and 
tail surfaces wero of semimonoooque all-metal con: 
struction with corrugated covering, Armament com: 
prised two synchronised 0.3-in (7,62-mm) machine 
guns and provision was made for five 25:Ib (11,3-kg) 
bombs to be carried. The first flight of the rebuilt 
XF3B-1 took place on 9 February 1928, and the frst pro: 
duction F3B-1, powered by an R-1340-B Wasp, was de- 
livered to the US Navy on 23 November 1928. Max 
speed, 157 mph (253 kan/t) at sea level. Initial climb, 
2,020 ft/min (10,26 m/sec). Range, 340 mis (547 km). 
Empty weight, 2,179 Ib (988 kg), Loaded weight, 
2,945 lb (1.336 kg). Span, 33 ft 0 in (10,06 m). Length, 
24 ft 10.in (7,56 m), Height, 9 ft2 in (2,79 m). Wing area, 
275 sq ft (25,65 m1), 


USA 


‘The F3B-1 introduced sweepback on the upper wing. 


BOEING 


BOEING F4B-2 USA 


Essentially a shipboard equivalent of the USAAC’ 
P-12C, the P4B-2 (Model 223) differed outwardly from 
the F4B-1 in having Frise-type ailerons, a spreader-bar 
undercarriage, a tallwheel and a ring cowling from the 
outset, the 500 hp R-1340-8 engine 
total of 46 


eing retained, A 
2s was purchased by the US Navy, the 
se being delivered on 2 January 1931, and all 
ntually fitted with F4B-4 vertical tail surfaces. 


& 


170 mph (273 km/h) at sea level. Climb to 6,000 ft 
(1624 m). 2.5min. Range. 403 mls (649 kin). & 
Weight, 2,067 Ib (938 kg). Loaded weight, 2,79 
(1270 kg). Span, 30 ft Oin (9,14 m). Length, 20 ft tin 
(6.42 10). Hoxght, 9 £01 in (2,77 m), Wing area, 227.6 9q ft 
(2113 m’), 


‘The Boeing FA4B:2 (below) had Frise-type ailerons, 


A Boeing F3B-1 (above) of the US Navy's Fighting (Below) Fairings first fitted behind the cylinders have 
‘Squadron Three flying from the Lexington. been removed from this PaB-1 of VF-5B, 


~~ 
ix. 


BOEING F4B-3 & F4B-4 USA 


‘The F4B-3 was the US Navy production equivalent of 
the PA2E with the semi-monocoque metal fuselage, 
and 21 were ordored on 23 April 1931, togethor with 92 
PAB-4p, the latter differing only in having enlargod ver 
tical tail surfaces (and life raft stowage in an enlarged 
stroamiined hoadrest on the last 45 examples). Both 


The last Boeing production fighter biplane, the FAB-4 is 
ssoen here in 1937 with VB-5 on Yorktown, 


BOEING F4B-1 USA 


Early in 1928, two fighter prototypes, the M 
B9, were built as company-funded ventures, these 


gene error pipe weparnpaloatars, 
and 10 24-1b (10,9-kg) bombs could be carried 
hthe wings and a 


0-tb (227: bom) 
h (284 kan/h) ar 6, 


{ng on 26 June and 7 August 1928 respectively. Where ‘Climb to 6,000 ft 2.9 min. Range 
{ag the Model 83 had a spreader-bar undercarriage and 371 mis (597 km). Emy Ib (884 ka) 
farrester gear, the Model 89 had a split-axle unde Loaded weight, 2,750 span, 30 ft Oin 
age and a rack for a $00-Ib (227-Kg) bomb, These proto- (9,14 m). Length, 20 1 in (6,12 m), Height, 9 ft 4 in 


typex wore eventually purchased by the US Navy (and  (2,84.m). Wing aréa, 227-5 sq ft (21,13 m*) 
Sometimes referred to ax XPAB-16), and 27 production 

examnples were ordored as FAB-18 (Model 99). The first (Below) The FAB-2, seen here serving with VF-6, was 
of these flew on 6 May 1929, and delivery was com- essentially a shipboard equivalent of the AAC's P-12C. 
pleted by the following 22 August. Powered by the 
Pratt & Whitney R-1340:6 rated at 600 hp at 6,000 fe 
(1.830 m), the FaB-1 initially featured individual {airings 
behind the cylinders of the uncowled engine, but these 
were lator removed and a ring cowling waa added. The 
Vertical tail surfaces of the FAB-4 design were fittod 


Tho FAB-1 (holow) initially had an uncowled engine, 
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(Above) This F4B-3 has been beautifully preserved in 
the colours of US Navy squadron VF-1. (Below) 
Enlarged tail surfaces characterised the F4B-4. 


were designated Model 295 by their manufacturer. The 
first F4B-3 was delivered on 24 December 1931, but de: 
livery of the F4B-4s did not commence until 21 July 1932 
as the US Navy agreed to the first 14 airframes being 
diverted after modification to Brazil (under the designa: 
tion Mode! 256), Nine essentially similar fighters (using 
F4B-3 fuselages, tails and undercarriages married to 
P-12E wings) were subsequently delivered to Brazil as 
Model 267s, Armed with two 0.3-in (7,62-mm) machine 
guns and having provision for two 116:Ib (52,6-kg) 
bombs on underwing racks, the F4B-4 was powered by 
a 550 hp Pratt & Whitney R-1340-16 engine and re 
mained first-line equipment until 1938. Max speed, 
188 mph (302 km/h) at 6,000 ft (1830 m). Climb to 
6,000 ft (1624 m), 2.7 min. Range, 371 mis (697 km), 
Empty weight, 2,364 lb (1068 kg). Loaded weight 
3,128 Ib (1.419 kg), Span, 90 ft 0 in (9,14 m). Length, 20 ft 
Sin (6,22 m). Height, 9ft 9in (2,97m). Wing area, 
227.6 8q ft (21,13 mi’), 


BOEING P-12 USA 
‘As a result of evaluation of the Model 89, the USAAC 
placed an order for 10 aircraft (essentially similar to the 
Navy's F4B-1) as the P-12 (Model 102) powered by the 
Pratt & Whitney R-1340-7 engine rated at 460 hp at 
5,000 ft (1.624 m) with, initially, individual fairings aft of 
the cylinders, The first P-12 was flown on 11 April 1929, 
and armament, like that of the F4B-1, was two 0.3-in 
(7,62-mm) guns, Structurally, the P-12 comprised fabric 
covered wooden wings and a square-section bolted 
aluminium-tube fuselage. The tenth P-12 embodied a 
number of modifications and, flown on 11 April 1929, re- 
celved the designation XP-12A (Model 101). The XP-12A 
featured a 625 hp R-1240-9 engine enclosed by a long 


‘One of five civil Boeing Model 100s, NB72H was 
restored in 1978 as a P-12 of the 95th Pursuit Sqn. 
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(Above) The third P-12 from a production batch of ten 
ordered for the USAAC in 1929, 


chord NACA cowling, Frise-type balanced ailerons in 
Place of the tapered ailerons of the P-12, a shorter 
undercarriage and a castoring tail skid. The XP-12A 
was lost in a mid-air collision after four hours’ flying 
Max speed, 171 mph (275 km/h) at 5,000 ft (1 524 km), 
158 mph (254 km/h) at sea level. Cruising speed, 
135 mph (217 kav). Initial climb, 2,080 ft/min (10,56 my 
sec). Empty weight, 1,758 lb (797 kg). Loaded weight, 
2,536 Ib (1 150 kg). Span, 30 ft 0 in (9,14 m). Length, 20 ft 


Lin (6,12 m). Height, 9 ft 7in (2,92 m). Wing area, 
227.5 9q ft (21,13 mr’) 
BOEING P-12B USA 


The first of the P-12 series to be built in substantial 
numbers, the P-12B (Mode! 1028) embodied a number 
of refinements, including the Frise-type ailerons tested 
the XP-12A. No fairings we daft of the 
cylinders of the R-1340-7 engine and aring cowling was 
introduced after the aircraft entered s 
and armament were similar to those of 


Structure 
the P-12, and 90 


(Above) This P-12B had an uncowled engine, as 
originally delivered. (Below) The original P-12B after its 
‘modification to XP-12G configuration. 


examples were ordered, the first of these flying on 12 
May 1930, The initial P-12B was tested with a turbo: 
supercharged Y1SR-1340G/H engine enclosed by ating 
cowling and driving a three-bladed propeller, flying in 
this form in 1932 as the XP-12G and eventually revert 
ing to P-12B configuration. Max speed, 166 mph 
(267 kaw) at §,000 ft (1 524 m), 157 mph (252 knv/h) at 
sea level. Initial climb, 2,040 ft/min (10,36 nsec). 
Range, 540 mils (869 km). Empty weight, 1,945 lb 
(882 kg). Loaded weight, 2,628 lb (1 196 kg). Span, 30 ft 
01n (9.14 m). Length, 20 ft3 in (6,17 m), Height, 8 ft10 in 
(2,69 m). Wing area, 227.5 sq ft (21,13 m’). 


BOEING P-12C & P-12D USA 


In June 1930, the USAAC placed an order for 131 
examples of an improved version of the P-12B under the 
designation P-12C (Model 222), this having the 


R-1340-9 engine which had been flown in the XP-12A, 
The P-12C also featured a ring cowling and a spreader 

bar undercarriage, and the first example was flown on 
30 January 1931. The last 36 aircraft ordered as P-12Cs 
were delivered with the 625 hp R-1340-17 engine as 


‘Tho P-12D (above) was externally indistinguishable 
from the P-12C, differing only in mark of engine. 


P-12Ds (Model 227), the first of these flying on 2 March, 
1931, and both P-12C and P-12D were later fitted with 
P-12E-type vertical tail surfaces. The 33rd example of 
the P-12D was delivered with a geared version of the 
Wasp engine (XGRS-1340-E) as the XP-12H, eventually 
being reconverted to P-12D standards. The data 
relate to the PD. Max speed. 188 mph (302 km/h) at 
7,000 ft (2 134 mi). Cruising speed, 163 mph (262 kx/h), 
Range, 475 mls (764 km). Empty weight, 1,956 Ib 
(887 kg). Loaded weight, 2,648 lb (1.201 kg), Span, 30 fe 
O in (9,14 m). Length, 20f 3 in (6.17 m), Height, 8 ft 8 in 
(2.64 m), Wing area, 227.8 sq ft (21,13 17") 


BOEING P-12E & P-12F USA 
On 29 September 1930, Boeing lew the private-venture 
Model 218 which was basically a P-12B with a semi 
monocoque metal fuselage. Allocated the designation 
XP-925 during USAAC ttlals, the Model 218 was 
eventually sold to China, having served as a basis for 
the P-12E which employed a similar fuselage and tai) 


One of seven YP-12Ks in AAC service, the example 
below has a combination wheel-ski undercarriage, 


BOEING 


‘The lant example of tho P-12F (above) was fittod 
‘experimentally with a nliding cockpit canopy. 


surfaces. A contract for 138 P-12fs was placed on 3 
March 1931, the first example flying on 1 October 1931, 
by which time it had been redesignated XP-12£. One 
P-2E was fitted with an SR-L40H engine rated at 
676 hp at 2,600 ft (762 m) in place of the standard 
626 hp H-1540-17, being redesignated P-12J, Together 
with the XP-12# and five standard P-12Es, this acro 
plane eventually became a YP-A2K as a result of the in 
stallation of the fuel-injaction SR-A340K engine, ai 

seven YP-12Ks subsequently reverting to P-12E 
standards, One YP-12K (@x-XP-128) was fitted with an 
F-7 turbo-supercharger as the XP-12L, The lant 25 aero- 
Planes on the original P-12E order were completed as 
P-12F's (Model 2348) with R-1340-19 engines affording 
600 hp for tako-off and 600 hp at 11,000 ft (3 353 m) 
‘This rewulted in a marginal enhancement of max speed 
(194 mph/312 km/h at 10,000 f/3 048 m) and marked 
Improvements in climb rato and service ceiling. De 
liveries of P-12F x to the U! began on 6 March 1932, 
the last example built having an experimental siding 
cockpit canopy. The following dita rolate to the Pe1ZE 
Max speed, 189 mph (304 km/h) at 7.000 ft (21394 m). 
Cruising speed, 160 mph (267 km/h). Climb to 10,000 ft 
{3.060 m), 5.8 min, Empty weight, 1,999 Ib (907 kg), 
Loaded weight, 690 Ib (1220 kg). Span, 30 ft 0 in 
19,14 m). Length, 20 f 3 in (6,17 m). Height, 9 ft Oin 
12,74 m). Wing area, 227.6 8q ft (21,19 m’) 


BOEING XP-15 (XF5B-1) USA 
During the course of 1929, work began awa private w 
Ture on two prototypes of a single-seat parasol fighter 
monoplane, one of these prototypes (Model 202) being 
Intended for offer to the USAAC and the other (Model 
205) having arrester gear for US Navy evaluation. The 
Models 202 and 206 foatured a yonocoque 

fusolage and metal wing smooth, non-stre 
Metal skinning, Provision was made for the stan 
twin 0.3:in(7,62-mm) gun armament and the Model 206 
ould carry a single 500 (227-kg) bomb or five 30-Ib 


‘Tho XP-16 (above and below) was Hooing’s fmt 
attempt to produce a monoplane fighter 


Similar to the XP-15, the shipboard! XFSB-1 had ring 
‘cowling and new vertical tail during testing, 


(13,6-kg) bombs. The Model 202 had a Pratt & Whitney 
SR-1340D Wasp rated at 450 hp at 8,000 ft (2 430m) and 
the Model 205 had an SR-1340C rated at 480 hip at soa 
level. The Model 202 was flown in January 1930, and 
was unofficially assigned the designation XP-16 when 
evaluated by the USAAC. During evaluation it was fit 
ted with a ring cowling and revised vertical tail sur 
faces, but was rejected by the USAAG and eventually 
crashed on 7 February 1931. The similar Model 205 was 
assigned the designation XFSB-1, and underwent 
modifications identical to those applied to the Model 
202, Flown in February 1930, the XFBB-1 was used for 
experimental purposes for three years, no production 
being undertaken, The following data relate to the 
Modol 202 (XP-16). Max speed. 185 mph (290 km/h) at 
8,000 ft (2438 m), 163 mph (262 km/h) at son love 
Initial climb, 1,860 fe’min (0,44 ni/noe). Empty weight. 
2,062 Ib (931 kg). Loaded weight, 2,746 Ib (1246 kg) 
Span, 30 f 6in (9,29 m). Length, 21 ft Oin (6,40 m). 
Moight, 9 ft 4 in (2.84 m), Wing area, 1572aq ft 
(14,61 n°) 


BOEING XP-9 USA 


ONE 


‘The XP-9 was originally flown with small vertical tail 
surfaces as seen above. 


In May 1928, the USAAC issued a single-seat fighter 
specification to which Boeing responded with a 
shoulder-wing all-metal monoplane, the Model 96, 
mneloMctalderignation XP-9. Low 
problems delayed 
fof the XP-9 from April 1929 
until Septomber 1830, the aircraft eventuaily flying for 
the first time on 18 November of that year. Powered by a 
Curtiss V-1870-16 liquid-cooled engine rated at 600 hip, 


1m its final form as seen here (above and below), the 
XP-9 had enlarged vertical tail surfaces, 


but actually delivering 83 hp, the XP-9 featured a 
semi-monocoque fuxolage of sheot Dural over metal 
formers. Performance proved disappointing, the poor 
vision from the rear-pouitioned cockpit and the 
unpleasant handling charactoristios resulting in the 
tost pilot referring to the XP-9 as “a menace”. After 
initial tewts, the original vertical tail surfaces wore 10: 
placed by larger P12 surfaces, but little improvement 
fosulted and the USAAC did not exercise ite option on 
five Y1P-08, Max speed, 213 mph (943 ken/h) at 12,000 ft 
(3.658 m). Initial climb, 2,430 fvmin (12,34 m/seo), 
Empty weight, 2,669 Ib (1210 kg), Loaded weight 
3.623 Ib (1643 kg). Span, 36 ft Gin (11,13 m) Length 
5 1164 in (7,66 m). Height, 7 09 in (2,96 m), Wing area, 
210 0 ft (19,61 m*). 


BOEING P-26 


Begun as a private venture in September 1931, the 
Model 248 single-seat fighter monoplane was of all 
motal construction with a semi-tmonocoque fuselage 
and a two-spar wing with light alloy skinning. The first 
of three prototypes was flown on 20 March 1992 under 
the designation XP-936, boing redesignated XP-26 

od by the USAAC and subsequently 
16. A production contract was placed for an inv 
proved version, the Model 266 or P-26A, This contract 
called for 111 aircraft (later increased to 196), and the 
first P-26A was flown on 10 January 1934. The P-26A 
was powered by a 600 hp Pratt & Whitney R-1340-27 
‘Wasp and carried two funetageenounted Odin (7,62 


USA 


mm) Browning Me) It.called 
for by the original a P26As, 
(Below) This, wan 
photographed 
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95 Rae hslage structure 
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the lant being delivered on 30 June 1994. ‘The first two 
aiteraft built against the supplementary order for 25 
ware comploted ax P-248s with tuel-injection $R-1340: 
33 engines and tho remainder were delivered as P 
26Ca, these being simularly-powered to the P26A but 
having provision for one 0 5-tn (12.?-mm) and one 0.3 
1n (7,62-tnin} gun The P.26Cs were later firted with fuel 
injection engines as P26Bs ‘Twelve examples of an 
export version. the Model 281, wore built, 11. of thems 
Beling purchased oc: bohalf of Chena and one heing went 
te Spain for ervaluation. The following date relate to the 
P25A. Max speed 211 mph (339 kun/h) at a levol, 234 
mph (376 km/h) at 7,500 fe (2 286 on) Initial clint, 2.960 
Wimin (11.99 m/sec), Range. 670 mix (OFF an, Reeipty 
weight, 2,194 Ib (995 kg) Loaded weight, 2935 Ib 
(1.931 kg), Span, 27 ft 11/1 (8.82 m) Langth, ARB 
in (7,19 m). Height, 10 ft § in (3.17 m) Wing area, 140% 
Pe (13,89 


‘The P-26A (above and below) was the first monoplane 
fighter in service with the US Army Air Corps, the 
P.-26B and P-26C being externally similar. 


BOEING XF6B-1 USA 


The last Booing fighter of kiplane configuration, the 
Model 236 single-neat shipboard tighter wao designed 
mound the 14-cylinder two1ow Pratt & Whitney R. 
1595 Twin Wasp Junior engine rated ot 625 hp at 6,500 
ft (1.676 m). Of all-metal construction with tabi 
covered wings, the Mode 
designation XFGB-1 by 
February 1933. At 
guns and provision was made for a single 500Ib 
(227-kg) bomb or two 116-lb (52-kg) bombs, and on 21 
1934, the prototype was assigned the new 
ghter" designation of XBFB:1 The engine 


(Above) The Boeing XFB-1 (later the XI3FB-1) with its 
later undercarriage leg fairings and (top right) with its 


original “open” leg struts. 


BOEING 


Anstallation and undoroariage were rotined during the 
teat and evaluation programe, but no production wan 
Wndertaken Max speed, 200 mph (322 km/h) at 6,000 tt 
a Me (4 S24 m), 42. min. Rang, 625 
3.200 Ib (1 O38 kg) 

span, 29 th 6 in 

(8,69 om). Wain (GFA) Hosghe, 10 1 Fin 
(3.2amy iy HRA rr). 


BOEING XF7B-1 USA 


Designed to meet the requirements of « US Navy 
4 per 1932, the XF7B-1 


ification isatiod on 6 Doc 
(Model 273) was the finst all-metal cantilover low. 
wing monoplane single fighter with a 
yotractable undercarriage to be evaluated by that 
service Powered by o Pratt & Whitney 8B-1340-30 
engine rated at 660 hp at 10,000 ft (3 080 m), the 
XF7B-1 featured  fully-encloaed cockpit and, wan 
flown for the first time on 14 September 1933 
Atinament compriiod two 0 3-1n (7,62-mm) machi 
guns, After initint evaluation, the XE7B-1 wan 
returned to its manufacturer to have apt flaps anid a 
longer-chord engine cowhmng fitted, Subsequently the 
‘enclosed cookpit gave place to an open cockpit, The 
US Navy conmidered that the XF7B-1 offerod 
inadequate view and too high a landing apood for 
shipboard operatian, and the sole prototype wan 
scrapped after in Match 1095, the fightor was 
inadvertently. stiossod dessa {although the 
demghed load factor was N) whin Ube pilor 
pulled out of a 418 mph (660 km/h) dive too abruptly 
{allowing collapse of the windscrwen Max speed, 23 
nyph (375 Kani) at 10,000 ft (3 050 m) ‘Dine to 6,000 t. 
(1624 m), 24 ruin, Range, 760 mie (1 407 kan). Kinpry 
2,782 Ib (1 Abia kg). Loaded weight, 3,051 Ib 
Span, IMT in (9.73 m) Length, 27 fin 
it m) Height, 7 tt 6 in (2.26 m) Wing area, 213 8 
(19,79), 


(Above) The XF713-1 with original short-chord 
‘cowling, and (below) with the longer-chord cowling ax 
Inter fitted. The cookpit canopy was to be discarded. 
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BOEING YP-29 USA 
M 


A more advanced design then 


yeding the Model 266 production der sf that 
fighter, the Model 264 was an all-metal cantilever low 
wing. 8 gat fighter monoplane with sem 


retractable main underca: 
sliding cockpit canopy 
940 by the USAAC 
prototypes to fly initiau 
January 1934, and was si 
XE7B-1 flown four mont 
Whitney R-1340-35 W: 
(2 286 m) and carry 
(7,62-mm) and one 0 


sp rated at 5: 
g an 


(12 


XP.940 


was returned to Boeing during 1934 for Destined to be Boeing’s last fighter the XFSB-1 (above (Below) The first of three multi-réle Boeing XF8B-1 
conversion to open cockpit configuration as the YP- and below) featured a contra-prop. fighters built to 1943 specification. 
29A. The second Model 264 to fly was completed wat 


a large “glasshouse” type cockpit canop 
USAAC dissai 
initially fitted to the 


wing 
ding canopy 


1 an R-1340: 


jon with 
first prote 


sp offering 550 hp at 10,000 ft (3 048 m) it was 
signated YP-29. The third prototype differed from 
'P-29A in having one degree more wing dihedral and a 


one-p e flap, the latt 
algo being fitted to the YP-29, The thi 298 wen 
1e USAAC, but as the type wa. 

0 P 


centre-section trailing: 


extensively tosted b 


onside 
2BA it was not 

data relate to the 
km/h) at 7,500 ft 
(9,34 m/sec). Empty weight. 2,502 l 


to offer an insufficient aé 
production T 
ax speed, 2 
) Initial climb 
1 135 kg). Loaded 


weight, 3.270 Ib (1 483 kg), Span, 29 ft a'/s tn (8,95 zn) 
Length, 24 ft 11 7,61 m). Height, 7ft @ in (2:23 mi 
Wing area 1766 16.41 x ho X-32A first flew on 18 September 2000, pil 


ae = r and torpedo -fightot, th Knox of X31 fn overall dinar 
XERH-1 (Model 4 a 7 oa worw sitnilar to Uoge of the Harrier, the appearance wa 
sifore fuselage was exceptionally doo 


ted by a massive chin inlet A thick. shoulda: 
ounted delta wis pt trailing edge 


yet most of the span, adc enon af "b 


the needs of wtoalth. toh 
ig) of fuel internal 


Astotn, ranted fins. Meanwhile 
0 goal rd. To meet the added 
tequitemonta, the X-2 was redemgnied with u mare ce 


d borizontal t 


Het on for the eval 
while the X-22B hax tecaived 1 
pe in tho ta 


Along “glasshouse” canopy distinguished the YP-29 
(above and below) which was the second of a trio of 
Model 264 prototypes built by Bosing, 


the ongine, Ratod a’ 
4 kegp) Usrust, thi has rotating noezle 
more of Jobs uncler the contre of gra 

ty, the other astern, which ia alvo used for conventional 
Hactier, lateral contiol in lift-borne fligt 

puters’. It iw expected that an int 
‘Mauser BK. will be fitted internal 


cs odo, while the STOVE vanant may well 
/ have stap-on gun potls, Weapons would also incluck 
= ternal AIM-120 Amiaam. Prsformance, not 
but supersonic: Empty weight, A and B 22,000 
od (000 kg) © (euros vata) 224,000 Ib (10 900 ko} 
4 i pan, B 30 (9,14 m), Aand C36 ft 13 (11 m). Longth, A 
and C47 fe 9/uln (14,42 m), BA6 fin (14,08 m). Hog 

hand B 13. 2/odn (402m), C 13M F/:1n (4,05 m) 

L_ ——__—_____— Boeing artist's impression of X-32 JSF. 


‘Third of the Model 264s, the YP-29B had an open 
cockpit and a one-piece centre-section flap. 


BOEING XF8B-1 USA 


‘A single-seat shipboard long-range interozptor and 


BOREL-BOCCACCIO 
Tyre 3000 


Designed by Paul Boccaccio for the 
‘er, the Type 3000 two-seat fighter was testod in 1919 
tunder the official designation Borel C2. Although trials 
at Villacoublay revealed a good porformance, the ait 
‘raft had appenrod too late to warrant further develop 
ment under post-World War [ circumstances, A two 
bay biplane powered by a 300 hp Mispano-Buiza ti 
fight-cylincer water-cooled engino, the Type 3000 car 
Hod an arinamont of one fixed and synchronised 
0.303-in (7,7-mm) Vickers machine gun and two 
0.303: (7,7-mm) Lowia guns on a Soar typo mount 
Ing in the tear cockpit. Provision wns made fot a third 
Lewis gun which, fitted in the fuselage floor, was in 
tendod to raft and downward. Various modiNeations 
wore made to the undercarriage, the tailplane raging, 
tho radiators and the exhaust manifolds during ube 
cour of trials, but only the one prototype was eon 
Ploted. Max speed, 161 mph (260 km/h) at 3.200 ft 
(1000 m). Time to 6,660 tt (2.000 m), 665 min Bnd 
france, 3 hrs. Empty weight, 1,779 Ib (807 kg). Loaded 
weight, 2.964 lb (1.940 kg). Span, 37 ft 4% tn (11,40 mn) 
Length, 29 ft 8'¢ in (7.15 m). Wing area, 349.84 sq fc 
(32,6 m*) 


France 


absriel Borel con 


aa 


In its definitive form (above and below), the Boccaccio: 
osignod Borel-built Type 3000 fighter underwent 
various modifications during 1919 trials, 


BOROVKOV-FLOROV I-207 


tn 1937, Alokuel A Borovkoy and llya F Florov estab- 
Yahed an experimental design bureau as OKB-7 with 
the object of creating the smallest possible practical 
single-seat fighter. The first prototype was completed 
hefore the end of 1937, and was of hoavily-staggered 
cantilever biplane configuration with duralumin 
skinned light alloy wings, a fuselage of mixed con 
struction (the forward portion being a duralumin 
skinnedt welded steel‘tube structure and the aft por 
tion, which included the cockpit, being # woods 

monocoque with plywood skinning) and wooden tail 
surfaces, Power was provided by an 850 hp Mikulin 
M-85 14-cylinder radial, Favourable test remults led to 
two further rofined prototypes being built as 1-207 


USSR 


‘The firnt prototype of the Borovkov-Florov 1-207, 
‘showing the fluted cow! for its M-85 engine. 


BOULTON & PAUL 


(Above) The pre-series 1-207 had a retractable 
undercarriage, but was in most respects similar to the 
‘second prototype (below) with shuttered cowling, 


thove having Shvetsov M62 and M:63 engines reapec 
tively and @ach carrying an armament of four 7,62:mm 
ShKAS machine guns. A pre-production series of four 
(207s was ordtorod in 1938, ane boing powered by th 
1,100 hp M-63 nine-cylinder radial, two having the 
1,000 hp M-62 nine-cylinder radial and the fourth 
having @ geared M-G3K engine and a side-hingeing 
‘cockpit canopy, all having retractable main undercar 
Hiages. The 1-207/M-63 attained a speed of 298 mph 
(480 knvh) at 14,766 ft (4 600 m) during Stato Trials in 
the summer of 
advanced fighter 
dod, although both 1-207/M62s wer 
ployed operatic 
1939-40, The following data relate to the 1-207/M-6 
5 mph (378 kiv/h) at sew level, 290 mph 
000 fe (4 600m). Time 405 ft 


resulted in the 1-207 being di 


ally against the Finn 


mn) at 
£1 1006 1 (6,98 
Wing area, 193.76 #q ft 


BOULTON & PAUL P.3 
BOBOLINK UK 


Designed by JD North, the P.3 Bobol 
fighter was the frst 
& Paul appellation, Intended as a succe 
with Camel, the Bobolink wi 
wooden construction powered by # 230 hp Bentle 
BR2nine-cylindet rotary engine and carrying an arma 
ment of two synchronised 0,303-in (7.7-mum) Vie 
machine guns, The sole example of the Bobolink corn 
pleted was flown for the first time in January 1918, 
nitially with ailerons on the upper wing only, ailerons 
being added to the lower wing by the time official trials 
Martiesham Heath in February. Official eval 
uation pronounced the Bobolink ax having insufficient 
manoeuvrability, and although teats were continue 


val aitcrat 


Houlton & Paut's first Aghter, the Bobolink, in its final 
form with # horn-balanced rudder 


by the mai jure? no further development was 
undeitaken. Maxapood, 126 mph (201 kan/h) at 10,000 fc 
(2.060 m), Time to 10,000 ft (9.060 m), 9.33 min, Bach 
ranee, 3.25 hrs. Empty weight, 1,226 lb (556 kg) 
Loaded weight, 1,002 1b (904 kg). Span, 29 ft 010 
(8.04 m) Langth. 20 01m (610m). Height, Bf din 
(2,54 mn). Wing aro, 266 9c fe (24,71 nn") 


BOULTON & PAUL P.31 
BITTERN UK 


‘Tho second prototype of tho B & P Bittern (above and 
‘bolow! featured « longer span wing than the first, and 
undortiung engines with Townend cowling rings, 


A remarkable anc nits day, the Bit 
torn, designed to meet the requirements, of Specifiea 
ion 27/24 fot a night fighter, Was One Of the oaxliont 
;agle went twin-engined fighter monaplanes and was 
‘encled as a bomber formation Ankereyptor. Powered 
by bwo 20 hp Armetrong Siddeley Lynx weven-cylinder 
‘dials, the frst of two Bittern prototypes was flown in 
1927, this having shoulder-mounted wings carrying 
mid-set uncowled engines. Armament comprinod two 
fixed forward fring 0.30%n (7.7mm) Vickers guns in 
Uhosidios of the forware fuselage: Tho vecond prototype 
diffoved in having a reclesigned wing of constant chord 
fand thickness, overall span being incteasedt by approx. 
mately 6 ft (1.62mi) and the loading edge carrying 
Handley Page slots. Six pairs of V-type strut 


tical aeroplane 


This second Bittern, tested in 1928, was armed with a 
pair of Lewis guns in barbettes on the fuselage sides in 
line with the engine nacelles. 
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BOULTON & PAUL 


‘The first prototype Bittern, with fixed Vickers guns and 
uuncowled, centrally-:mounted engines. 


the outer wings to the engine nacelles and fuselage 
Townend cowling rings were fitted to the engines 


which were lowered on the wings. In place of the fixed 
Vickers, two Lewis guns of similar calibre wer 
mounted in barbettes on the fuselage sides forward 


and below the wing leading edge. These enabled th 
weapons to be elevated between 0 deg and 45 deg 
Interconnected with a ring sight attached to an elevat 
ing hoop pivoted at the cockpit sides, ad no 
traverse, but theit arrangement enable 

attacked from below Although adv 


he gun 
ombers tobe 
ed in concept 


the Bittern was seriously underpowered, with in- 
adequate performance and its development was aban 
doned. The following details relate to the first proto 
type. Max speed, 145 mph (293 ku/h). Loaded weight. 
4,500 Ib (2 041 kg). Span, 41 ft Oin (12,80). Leng 
(approx), 32 10 in (9,75 m) 

BOULTON & PAUL P.33 
PARTRIDGE UK 
Evolved to moet the requirements of Specification 
F.9/26, eventually satisfied by the Bristo! Bulldog, the 
Partridge, designed by J D North, was of all-metal con 
struction andl its structure, surprisingly, was made up 
in part of compononts already standardised for the P29 
Sidestrand bomber, Flown for the first time in 1928 with 


440 hp Bristol Jupiter VII nine-cylinder radial (which 
it was intondod to replace with the Mercury Il in the un 
realised Partridge I), itcarried the standard armament 


fof two 0.303:in (7,7-mm) Vickers machine in tat 


eral furelage bulges. The Partridge was initially flown 
with ailerons on the top wing only, but similar control 
surfaces were later tntroduced on the lower wing al 

Only ono prototype wax built. Max «peed, 167 mph 


(269 kan/h) at 10,000 ft (2 050 m) 
(2.050 m), 6.5 min. Empty weight, 2,021 Ib (917 kg) 
Loaded weight, 3,097 Ib (1405 kg) Span, 35 ft in 
(10,67 m). Length, 23 ft 1in (7,03 m), Wing area, 
311 5q ft (28,89 1") 


Time to 10,000 ft 


First flown in 1928, the Partridge (above and below) 
‘used components of the Sidestrand bomber. 
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Boulton Paul Air 


ft (which had been formed to take 
over the aviation interests of Boulton & Paul on 30 June 
1994) produced the P.82 Defiant to meet Specification 
which called for a 
er. The first prototype w 
mh 11 August 1937 nd prototype following on 18 
May 1939. The production model, the Defiant I, was 
powered by a Rolls Royce Merlin If rated at 1,030 hp at 
16,250 ft (4.953 m) and carried four 0.303-in (7,7-mm) 
Brownings in a Boulton Paul A Mk IID hydraulically 


operated dorsal turret, the first example flying on 30 
July 1939, Progressive contracts brought total orders to 
930 machines, some being delivered from the autumn 


1941 with AI Mk IV 


ar os Defiant LAs 


ye fina} 


contract for Mk Is was americed to call for 210 Defiant 
Is with Merlin XX engines rated at 1,280 hp f 

and 1,260 hp at 12,260 fk (3734 m). The philoso 

the single engined fighter with all armament concen 
trated ina power-operated turret was proven tacucally 


(Above top) This Defiant I was flow by Sqn Ldr PA 
Hunter of No 264 Sqn, mid-1940, (Immediately above) 
Defiant If used by No 151 Sqn as a night fighter. 


(Above) The turret-equipped Boulton Paul Defiant 1 


250 mph (402 km/h) at goa level, 304 mph (489 ken/h) at 
17,000 fe (5182 m). Initial climb, 1,900 fe/min (9,66 ny 
sec). Range, 466 mis (748 km), Empty weight, 6,078 Ib 
(2757 kg). Loaded weight, 8,318 Ib (3773 kg). Span, 
39 ft 4 in (11,99 m), Length, 38 ft 4 in (10,77 m). Height, 
11f04 in (3.45 m). Wing area, 250 q ft (23,22 m’). 


BRANDENBURG KF 


The frat fighter wo be di 


Germany 


gned by Ernst Heinkol ai 
chiet designer for the Hansa- und Brandenburgische 
Flugzeug Werke, the KF twe appearect early In 
1916, and was # two-bay, twin-boom biplane powe 
bya 180 hp Benz Bz Ill six-cylinder water-cooled en 
installed ai and driving a tworbladed pr 


# pusher 


Although unsuccessful as a turret-equipped day 
fighter, the Defiant went on to give useful service as a 
radar-equipped night fighter, as seen below. 


‘The two-seat Brandenburg KF (above) was intended to 
fulfil both fighting and reconnaissance roles, 


peller between the tailbooms. The KF was af wooden 
construction with plywood-covered fuselage nacelle 
and tailbooms, and armament was intended to consist 
of a single 7,92-mm Parabellum machine gun on a flex 
ble mounting in the forward cockpit. Work on the KF 
was discontinued a9 it offered no advance in perform: 
ance over the similarly-configured Ago C I which 
served in the reconnaissance role. Max speed, 87 mph 
(140 kein/h) att 3,280 ft (1 000 m). Empty weight, 1.676 lb 
(760 kg), Loaded weight, 2,844 lb (1 290 kg). Span, 38 ft 
094 in (11,60 m). Length, 27 ft 7% in (8,48 m). Wing area, 
414,50 5q ft (38,6 m’), 


BRANDENBURG KD (D I) 


Designed by Exnst Heinkel specifically for the Austro- 
Hungarian K.u.k. Luftfahrttruppen in 1916, the KD 
(Kampf Doppeldecker) single-seat fighter featured a 
novel system of wing interplane bracing in the form of 
four Vee struts joined in the centre of the wing bay by 
thols apices to result in a/"star" arrangement, which led 
to the KD being dubbed a “star strutter”. Flown as a 
prototype with the 160 hp Mercedes D III six-cylinder 
water-cooled engine, the KD was manufactured in 
series as the D I with the 150 hp and 160 hp Austro: 
Daimler engines by the Hansa- und Brandenburgische 
Flugzeug-Werke, and with the 186 hp Austro-Daimler 
by the Phonix Flugzeugwerke of Vienna. Of wooden 
construction with fabric wing skinning, plywood fuse: 


Germany 


‘The KD “star strutter" in its 160 hp Austro-Daimler- 
‘engined D I production form (above), and (below) 
without the overwing gun fairing, 


lage skinning and having steel-tube interplane strut- 
ting, the DI was armed with a single unsynchronised 
S:mm Schwarzlose machine gun which was enclosed 
by a fairing on top of the cabane and fired over the pro- 
peller. The DI was reputediy difficult to fly, suffered in 

adequate directional stability owing to the rudder 
being blanketed by the deep fuselage, and had poor 
spin recovery characteristics. A number of Phonix-built 
Brandenburg D Is survived World War I to serve briefly 
with the Deutschésterreichische Fliegertruppe. Max 
speed, 116 mph (187 knv/h) at sea level. Time to 3,280 ft 
(1000 m), 3.0 min. Empty weight, 1,481 Ib (672 kg). 
Loaded weight, 2,028 Ib (920 kg). Span, 27 ft 10% in 
(8,50 m). Length, 20 ft 10 in (6,35 m). Wing area, 

257.80 sq ft (23,95 m*). 


BRANDENBURG KDW Germany 


BRANDENBURG 


production series was armed with a single synchro- 
nised 7,92mm LMG 08/15 machine gun mounted on 
the starboard side of the nose, but the final batch of 20 
delivered between October 1917 and February 1918 had 
@ gun mounted on each side of the cockpit and addi- 
tional Vee-type interplane bracing struts. A total of 58 
KDW float fighters was delivered. Max speed, 106 mph 
(170 ka/h), Time to 3,280 ft (1000 m), 6.9 min, to 
6,560 ft (2.000 m), 14min. Range, 310 mis (500 km). 
Empty weight, 1,673 Ib (759 kg). Loaded weight, 
2,290 Ib (1 039 kg). Span, 30 ft 616 in (9,30 m), Length, 
25 ft 945 in (7,86 m), Height, 10 ft 117 in (3,35 m). Wing 
area, 313.77 5q ft (29,16 m*) 


BRANDENBURG CC 


Intended primarily for use by the Austro-Hungarian 
Navy, the CC single-seat fighter flying boat (the de 


Germany 


‘The KDW (above and below) was essentially a float- 
equipped conversion of the KD “star strutter’. 


‘The KDW twin-float single-seat fighter seaplane was 
essentially a conversion of the land-based KD (D 1) to 
provide an interim aircraft for foatplane station 
defence. The only major change introduced on the pro: 
totype apart from provision of a twin-float chassis was 
some slight extension of the wings, but the fin area was 
later increased to compensate for the increased keel 
area resulting from the addition of the floats. The proto- 
types were fitted with the 150hp Benz Bz Ill six- 
cylinder water-cooled engine, but apart from a pre- 
production batch of 10 similarly-powered aircraft, all 
subsequent examples of the KDW had the 160 hp May: 
bach Mb Ill six-cylinder water-cooled engine. The first 


(Above) A Brandenburg CC fighter flying-boat in initial 
service form with plain “star” strutting, 


signation was derived from the initials of Camillo Cas 
Uglioni, the financier of the Hansa- und Brandenbur 
Gische Flugzeug-Werke) was a single-bay biplane of 
wooden construction which appeared in prototype 
forzn in mid-1916, Retaining the “star” interplane brac: 
ing strut arrangement introduced by the KD (D 1), the 
CC was supplied to the Austro-Hungarian Navy with 
both the 160 hp Austro-Daimler and 180 hp Hiero six: 
cylinder water-cooled engines, armament consisting of 
a single 8-mm Schwarziose machine gun projecting 
through the windscreen, A total of 37 fighter flying 
boats of this type was delivered to the service. The CC 
was also adopted by the German Navy, which received 
4 total of 36, with deliveries commencing in February 
1917. These were powered by the 150 hp Benz Bz Ill, the 
engines of some examples being seml-cowled. The CC 
initially carried an armament of one 7,92-mm LMG 
08/15 machine gun, but late production examples had 
two such weapons fixed to fire forward in the upper 
decking of the hull nose, and the hull was lengthened to 


The CC (above) displays post-July 1917 additional 
interplane struts, and (below) as originally built. 
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improve flying characteristics. In July 1917, the German 
Navy grounded the CC until all aircraft were provided 
with extra (Vee-type) interplane bracing struts to dam: 
pen severe wing vibration. The CC was employed ex 
tensively and with considerable success over the 
Adriatic by the Austro-Hungarian Navy. One example 
was completed experimentally as a triplane, the extra 
wing being placed at the intersection of the "star 
struts". It was delivered to the Austro-Hungarian Navy 
for evaluation on 11 May 1917, but was written-off in & 
landing accident on the following 19 September. One 
CC was modified and tested in the summer of 1918 as 
the W 22, with broad sponsons replacing the outrigger 
stabilising floats, This experimental model, which 
crashed during testing, was intended solely to evaluate 
the sponson concept as part of the Staaken Rs IV de 
velopment programme, Max speed, 109 mph 
(175 kin/h). Time to 3,280 ft (1.000 m), 4.8 min. Range, 
310 mls (500 km). Empty weight, 1,764 Ib (800 kg) 
Loaded weight, 2,381 tb (1080 kg). Span, 30 ft 64% in 
30 m), Length, 25 ft 2% in(7,69 m). Height, 11 8¥4 in 
(3,57 m), Wing area, 285.46 sq ft (26,52 m'). 


One CC airframe was completed in triplane 
configuration (below) with extra, short-span wing, 


= 


‘The W 11 derivative of the KDW (above) was tested in 
1917, but only prototypes were completed. 


BRANDENBURG W 11 

‘A heavier and more powerful derivative of the KDW, 
the W 11 single-seat twin-float fighter biplane was 
powered by a 220 hp Benz Bz 1Va water-cooled engine 
and retained the “star” interplane bracing arrange- 
ment of ita predecessor. Armament consisted of two 
synchronised LMG 08/1 machine guns, andl two proto: 
types were completed during February-March 1917. No 
series production was undertaken. Max speed, 

109 mph (176 kxn/h). Time to 3,280 ft (4 000 m), 4.0 min, 
Range, 217 mis (350 km), Empty weight, 2.061 Ib 
(935 kg). Loucled weight, 2,718 tb (1 233 kg). Span, 33 tt 
183 1n (10,10 m). Length, 26 ft 6% in (8.10m). Heigty, 
10 ft 10% in (3,32 m). Wing area, 338.2 9q fe (31,42 n°) 


Germany 


BRANDENBURG W 12 Germany 
Assingle-bay twin-float two-seat fighter biplane, the W 
12 was flown for the first time in January 1917 with a 
160 hp Mercedes D Ill six-cylinder water cooled engine. 
Of wooden construction with plywood fuselage skin 
ning, the W 12 was produced for the German Navy with 
‘both the 160 hp Mercedes D Illa engine andl the 160 hp 
Benx Bz Ill, and proved outstandingly manoeuvrable, 
Its first operations were conducted from the seaplane 
station at Zeebrugge, from where it quickly distin 
guished Itself in service. Standard armament com 
prised one forwardefiring synchronised 7,92mm LMG 
08/18 machine gun and a Parabellum of similar calibre 


(Above and below) Designed by Ernst Heinkel, the W 12 
float fighter proved exceptionally successful, 


on @ flexible mount in the rear cockpit, but of the 146 W 
12s that had been built when production terminated in 
June 1918, one batch of 30 Benz-engined fighters had 
been delivered with a forward-firing armament of two 
LMGs. Max speed, 99 mph (160 km/h), Time to 3,280 fe 
(1000 m), 7.0 min, to 6,560 f (2000 m), 18.9:min, En- 
durance. 3.5hrs. Empty weight, 2,198 lb (997 kg) 
Loaded weight, 3.205 Ib (1 484 kg). Span, 36% 8% in 
(11,2 m). Length, 31 ft 6 in (9,60 m). Height, 10 ft 10in 


(3.30 m), Wing area, 289.66 1 ft (26,2 1’). 


(Left) This Brandenburg W 12 was flown operationally 
from Zeebrugge in early 1918 by Leutnant Becht of the 
Imperial German Navy Air Service, 


(Right) Evaluated by the Austro-Hungarian air arm in 
1917, the L 16 triplane lacked promise. 


Germany 


BRANDENBURG L 14 


A derivative of the KD (D 1) with larger overall dimen: 
sions, simplified interplane bracing and a200 hp Hiero 
six-cylinder water-cooled engine, the L 14 single-seat 
fighter was evaluated by the Austro‘Hungarian alr arm 
in 1917, but was not accepted for series production 
Two prototypes were built and flown, those differing 
primarily in the arrangement of the snterplane bracing 
struts employed, and intended armament was twin 
{mm Schwarzioge synchronised machine guns, Max 
speed. 112 mph (180 km/h). Time to 3,280 ft (1 000 1) 
4.0 min. Empty weight, 1,631 1b (740 kg). Loaded 
woight. 2,072 Ib (940 kg). Span, 33 ft 68 in (10,20 m). 
Longth, 23 ft 1% in (7,06 m). Wing arew, 272.12 sq ft 
(25,28 m'). 


‘Tested in 1917, the L14 (below) was a derivative of the 
XD (D1), only two prototypes being built. 


BRANDENBURG L 16 


‘Asingle-seat oqui-span fighter triplane, developed for 
the Austro-Hungarian Kuk Luftfahrttruppen, with 
‘erofoil-section I-type interplane bracing struts, the 1. 
16 was powered by a 185hp Austro-Daitmler six: 

cylinder water-cooled engine and was intended to 
carry an armament of two synchronised machine guns. 
Various coolant radiator arrangements were evaluated 
‘on the single prototype built, but the fighter offered in 

‘sufficient promise to warrant series production and de: 

velopment was abandoned. Max speed, 118 mph 
(190 km/h). Empty weight, 1,631 1b (740 kg). Lonclod 
weight, 2,061 tb (935 kg). Span, 29 ft 614 1n (9,00 1), 
Length, 23 £79 in (7.21 m). Height, 12 f¢1% m (3.70 m), 
Wing area, 360.59 99 ft (33,5 m"). 


Germany 


‘The W 16 (above) was designed by Heinkel to succeed 
the KDW, but only three prototypes were built, 


BRANDENBURG W 16 


Intended primarily as a successor to the KDW in the 
station defence fighter re, but also to investigate the 
potentialities of the application of rotary engines to 
seaplane, the W 16 was designed by Emst Heinkel in 
1916, and was a conventional twin-float single-seat 
fighter Nloatplane of wood and fabric construction with 
ply-skinned fuselage and floats. Like Heinkel’s earlier 
‘star strutter fighters; the W 16 lacked bracing wires, 
those being rendered unnecessary by single struts ex: 
tending from the base of the inclined Vee-type inter 
plane struts to the top of the forward fuselage main. 
frame. Power was provided by a 160 hp Oberursel U II 
rotary engine and armament comprised two synchro- 
nised LMG 08/15 machine guns. Three prototypes were 
ordered, the first of these being tested in February 1917, 
and the third example was sent to Adiershot for static 
tests. No further development was undertaken as the 
Gorman Navy had lost interest in single-seat fighter 
floatplanes, Max speed, 106 mph (170 km/h). Time to 
43,280 ft (1 000 m), 6.0 min, to 9,840 fe (3 000 m), 27 min. 
Approx endurance, 2.0 hrs. Empty weight, 1,402 lb 
(636 kg). Loaded weight, 1,975 lb (896 kg). Span, 30 ft 
44 in (9,26 m), Length, 24 fe 114 tn (7,35 m). Height, 9 ft 
7 n (2,92 m). Wing area, 229.81 9q ft (21,36 m1?) 


BRANDENBURG W 17 
(A 49) 


A single-seat fighter flying boat developed for the Aus: 
tro-Hungarian Navy, the prototype of the W 17 (also 
dosignated A 49/1) was a biplane with a cantilever 
lower wing and was tested at Pola in July 1917, Kuk. 
Linienschiffsleutnant Gottfried Banfield, responsible 
for the evaluation af the W 17, felt that the cantilever 
Jower wing was unsuited for marine use and that the 
flying boat possessed inadequate manoeuvrability. 
Armament of the W 17 comprised two &-mm Schwar- 
lose machine guns and the initial aircraft was alleg: 
edly lost when the upper wing broke away in flight. A 


Germany 


Germany 


Few details have survived of the Brandenburg W 17, 
the first (biplane) prototype being illustrated, 


BRANDENBURG 


BRANDENBURG W 19 Germany 


An enlarged W 12 developed to meet a demand for a 
two-seat fighter seaplane with greater endurance, the 
W 19 was first committed to operations in January 1918, 

Appreciably larger than the W 12, the W 19 was of simi- 
Jar construction with fabric-covered wings and ply. 

wood-covered fuselage and floats, and was powered 
by a 260 hp Maybach Mb IVa six-cylinder water-cooled 
engine. The substantial increase in span necessitated 
the adoption ofa two-bay arrangement, and, apart from 
the three prototypes, all W 19s carried an armament of 
two 7,92-mm LMG 08/15 synchronised machine guns 
and a single Parabellum of similar calibre on a flexible 
‘mount in the rear cockpit. One W 19 was experimentally 
fitted with a 20-mm Becker cannon for trials. A total of 
53 production W 195 was completed (one being te: 

tained for static tests), Max speed, 99 mph (150 km/h) 

Time to 3,280 ft (1 000 m), 6.4 min, to 6,560 ft (2 000 m), 
18.9 min. Empty weight, 3,164 lb (1435 kg). Loaded 
weight, 4,420 lb (2 005 kg). Span, 46 ft 314 in (13,80 m) 

Length, 34 ft 11% in (10,65 m). Height, 13 ft 5% in 
(410 my), Wing area, 622.17 sq ft (57,8 m’), 


second aircraft (the A 49/11) was completed as an equi- 
span triplane with interplane bracing struts, This is 
believed to have been submitted to the Austro-Hungar 
jan Navy for evaluation in July 1917, but no details of 
these tests, or aircraft data, appear to have survived. 


BRANDENBURG W 18 


The W 18 single-seat fighter flying boat was, like the CC 
that it supplanted, intended primarily for the Austro- 
Hungarian Navy. The prototype was flown early in 1917 
with a 150 hp Benz Be Il six-cylinder water-cooled 

Ging, and production with a 200 hp Hiero engine was 
undertaken on behalf of the Austro-Hungarian Navy, 


‘The W 19 (above and below) was a scaled-up W 12, and 
joined operations early in 1918, 


Produced in quantity for the Austro-Hungarian Navy, 
the Brandenburg W 18 followed the CC into service. 


total of 47 being delivered between September 1917 
and May 1918. Armament normally comprised two fixed 
forward-firing 8-mm Schwarzlose machine guns, and 
the W 18 was employed for both station defence and 
fighter patrol tasks. One Benz-engined example was 
delivered to the German Navy in December 1917. Max 
speed, 106 mph (170 km/h). Time to 3,280 ft (1 000 m), 
5.0 min, to 9,840 ft (3 000 m), 23.0 min, Empty weight, 
1,929 Ib (875 kg). Loaded weight, 2,524 lb (1 145 kg) 
Span, 35 ft 1% in (10,70 m). Length, 26 ft 84 in (8,15 m). 
Height, 11 ft 37 in (3,45 m). Wing area, 370.07 sq ft 
(34,38 m*) 


‘The W 18 in production form with Hiero engine. 


BRANDENBURG W 23 Germany 
Employing single-bay biplane wings similar to those of 
the W 18 coupled with a lengthened, aero- and hydro- 
dynamically refined hull, the W 23 single-seat fighter 
flying boat was designed to mount a single fixed for- 
ward-firing 20-mm Becker cannon. This was mounted 
in the starboard side of the upper decking of the hull 
nose with a 7,92-mm LMG 08/15 machine gun mounted 
to port. Power was provided by a 160 hp Mercedes six- 
cylinder water-cooled engine driving a two-bladed 
pusher propeller. The structure was wooden with 
fabric and plywood skinning. Three prototypes were 
ordered in June 1917, these being delivered for eval- 


‘The single prototype of the Brandenburg W 23, 
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uation in January 1918. The W 23 proved to possess 
such poor flight characteristics that no further develop- 
ment was undertaken. Max speed, 102 mph (165 km/h). 
Empty weight, 2,024 Ib (918 ka), Loaded weight 
2,780 lb (1261 kg). Span, 35 ft 1% in (10,70.m). Length, 
29 ft 11% in (9,14 m), Height, 10 fe 11% in (3,35 m). Wing 
area, 373.52 sq ft (34,7 m*) 


BRANDENBURG W 25 


The last of the Heinkel-designed single-seat fighter 
float seaplanes built by the Hansa- und Brandenburg- 
ische Flugzeug-Werke, the W 25, produced as @ single 
prototype late in 1917, was the final development of the 
KDW. Reverting to the 160 hp Benz Bz Il engine used 


Germany 


Conventional strut bracing was used for the W 25 in 
‘place of the previously-favoured "star" strutting 


by the prototype and pre-production KDW, the W 25 
possessed an essentially similar fuselage, but dis 
carded the "star" intesplane strut arrangement in 
favour of normal strut bracing. Initially the prototype 
flow with ailerons on the upper wing only, but these 
‘were subsequently added to the lower wing, each pair 
being joined at the wingtip by link struts, Armament 
comprised two synchronised 7,92:mm LMG 08/15 
machine guns, Having by this time lost interest in 
single-seat fighter floatplanes, the German Navy did 
not foster further development of the W 25. Max speed, 
99 mph (160 kr/h). Time to 3,280 fe (1 000 mn), 6,5 min, 
Empty weight, 2,024 lb (918 kg). Loaded weight, 
2,606 Ib (1 182 kg). Span, 34 ft 11 in (10,40 m). Length, 
28 ft 10/2 in (8,80 m). Height, 11 ft 320 in (3,46 m). Wing 
area, 399.22 aq ft (36,53 m'). 


BRANDENBURG W 27 
& W 32 


Early in 1918, it was suggested to Emst Heinkel that a 
successor to the W 12 two-seat fighter would soon be 
roquired ifthe German Navy was to maintain its super- 
iority over Allied types being encountered over the 
North Sea. To conserve valuable time, Heinkel installed 
thenew 195 hp Benz Bz Illho eight-cylinder Vee engine 
in a modified W 12 airframe and a 160 hp Mercedes D 
lla in a second W 12. Wing span and gap were reduced, 


Germany 


(Above) The W 27 and (below) W 32 were both derived 
from the W 12, with new Benz and Mercedes engine 
installations respectively. 


stagger was increased to improve visibility, and aero- 
foll-section I-type interplane struts were adopted. 

Armament comprised two synchronised 7,92-mm LMG 
08/16 machine guns and one 7,92-mm Parabellum on a 
flexible mount in the rear cockpit. The Benz-engined 
prototype received the designation W 27 while that 
powered by the Mercedes engine became the W 32, but 
both were found inferior to the W 29 monoplane and no 
further development was undertaken. The following 
data relate to the W 27. Max speed, 106 mph (170 km/h), 

Empty weight, 2,445 Ib (1109 kg). Loaded weight, 

3,569 Ib (1 619 kg). Span, 36 fe 8% in (11,20 m). Length, 

30 ft 344 in (9,23 m). Height, 10 ft 0¥ in (3,06 m). Wing 
area, 388.16 sq ft (36,08 12") 


BRANDENBURG W 29 


Germany 


A z 


Essentially a monoplane derivative of the W 12 biplane, 
the W 29 (above and below) was produced in time to 
serve with the German Navy from 1918. 


Evolved from the W 12 two-seat patrol fighter biplane in 
parallel with the W 27, the W 29 was essentially a 
monoplane derivative of the former powered, in proto- 

type form, by the 195 hp Benz Bz Illbo eight-cylinder 
Vee engine. The span and chord of the monoplane wing 
approximated in area to the biplane wings of the W 12, 

and the wing itself was a two-spar wooden structure 
with fabric skinning. The 160 hp Benz Bz Ill six-cylinder 
inline water-cooled engine was standardised for the 
production model of the W 29, which began operations 
‘with the German Navy in Apmi 1918. Over 150 W 29s are 
known to have been delivered to that service in two 
basic versions, one equipped with radio and fitted with 
a single synchronised 7,92-mm LMG 08/15 machine 
gun plus a Parabellum on a flexible mount in the rear 
‘cockpit, and the other having two forward-firing LMGs 
and lacking radio equipment. The W 29, operating from 
Zeebrugge, Borkum and Nordemey, achieved con- 
‘siderable operational success during the closing stages 
of World War I. In 1921, licence production of the W 29 
was initiated by the Danish naval dockyard, 15 being 
built and these continuing in Danish Navy service until 


‘Skis could replace the regular floats of the W 33, as 
‘seen on this Finnish-built example flown by No1 
Detached Maritime Flying Squadron, 


1931. Max speed, 109 mph (175 km/h). Time to 3,280 ft 
(1.000 m), 6.0 min, to 6,560 ft (2.000 m), 13.0 min. En- 
durance, 4 hrs. Empty weight, 2,205 Ib (1000 kg). 
Loaded weight, 3,294 lb (1494 kg). Span, 44 ft 3¥31n 
(13,50 m), Length, 30 fr 8%3in (9,36 m). Height, 9 ft 
10% in (3,00 m). Wing area, 346.6 sq ft (32,2 m') 


BRANDENBURG W 33 


Ordered in April 1918, the W 33 was basically a larger 
and more powerful development of the W 29 and, aug: 

menting the smaller fighter seaplane, saw service from 
North Sea air stations during the closing months of 
World Warl The W 33 was powered by a 260 hp Mb IVa 
six-cylinder inline water-cooled engine and armament 
normally comprised two forwardfiring 7,62mm LMG 
08/15 machine guns and one Parabellum in the rear 
cockpit. One aircraft was experimentally fitted with « 
20-mm Becket cannon in the rear cockpit, and several 


Germany 


Developed from the smaller W 29, the W 33 (above and 
below) was built in Norway and Finland after 
production in Germany was halted by the Armistice. 


aircraft were fitted with radio and had one of the LMG 
removed, Only a handful of W 33s had been taken into 
the German Navy's inventory when hostilities termin. 
ated, but the Norwegian Naval Flying Boat Factory 
built 30under licence and the Norwegian Army Aircraft 
Factory built a further 11. The Finnish Aviation Force's 
Aircraft Factory assembled two W 33s as pattern alr 
craft in 1922, and licence-manufactured a further 120 
during 1923-26. Max speed, 107 mph (173 kny/h). Climb 
to 3,280ft (1000 _m), 54 min. Empty weight, 3,130 lb 
(1.420 kg). Loaded weight, 4,519 Ib (2 050 kg). Span. 
S52 ft 0 in (15,85 m). Length, 36 ft § in (11,10 m). Height, 
11 ft 0% in (3,37 m). Wing area, 473.63 sq ft (44,0 m). 


BRANDENBURG W 34 Germany 
Continuing the line of two-sest patrol fighter mono: 
planes initiated with the W 29, the W 34 was the final 
WW I development of the series of float seaplanes de: 
signed for the Hansa- und Brandenburgische Flug: 
zeug-Werke by Ernst Heinkel and Hans Klemm. Essen: 


intended fc 


Wally a scaled-up W 33 the 300 hp Basse 
und Selve Bus IVa six-cylinder water 
only one prototype of the W 34 had been 
the end of the War, Additional examples powered by 
the 300 hn Flat A 12bis engine were built after the ter 
mination of hostilities. Max speed, 109 mph (176 km/h). 
Empty weight, 3,982 lb (1524 kg). Loaded weight, 
5,004 Ib (2 270 kg). Span, 55 ft 5 ath, 
36 fe 5 in (11,10 m). Wing area, 5. 


mpleted 


1 (16,60 


7.45 sq ft (49.0 my 


‘The sole wartime prototype of the Brandenburg W 34 
‘was essentially a scaied-tup W 33 fighter seaplane. 


Ss 1 


BREDA 27 


Owing much to the Travel Air Model R high-speed 
single-seat monoplane, the fifth example of which was 
purchased by Italy's Ministero dell'A the 
Breda 27 single-seat fighter was de 
Pallavicino a 
Jago was of wolded steal tube 
alloy skinning and the wing was ¢ 
provided by an Aifa Re 


Italy 


1 wan of mixed cor 


od, 


{Above and below) The first of two prototypes of the 
Breda 27, characterized by an open cockpit, cowled. 
‘engine and heavily spatted main wheels, 


srius) IVA 


pine-cylinder Pro 


it test 


achine guns. T 


‘commencing early 1933, and the second prototype 
ng from Milan to Rome-Montecelio on 10 July of that 
1 in 90 min at an average speed of 207 mph 
Wh). The second prototype differed from the first 
troduced be fuselage, and 
added to inctoai qidity of the t 


oct of particular cr a 


meanwhile left Breda, « total redesign of the fightor 
taken by enginecrs Parano and Panzer a 
27 Motallico. Tho folowing data relate to the 
jecond prototype. Max speed. 239 mph (386 km/h) at 
16,405 ft (5000 m), 196 mph (215 ka/h) at xoa level 
Time to 16,408 ft (8 000m Loaded woight, 


1903 kg). Span, 35 ft 08 in 
Height, 11 fe 1h in ( 


68 m). Length, 


Wing 


BREDA 27 Meratuico 


Italy 
a of the Breda 
aplete rede 


ign of the 


and the con. 


ghter by 


struction of a further prototype. Unlike preceding Breda 
27s, the new prototype was entirely of metal construc 
ing being of steel and duralumin with dura 


kinning, and the corrugated skinsing of the 
save h duralumin covering 
Criticism of forv and lan 


pawered by moving the cockpit bodily forwa 


A and 
. The 540 hp Alfa 


was retained, but the 


Romeo:bui 
wor 


Jeepaning the fusela 
Meroury IVA engine 
aded wooden propeller ¢ 


bladed metal propeller. The new prototype 
in Juno 1934, and m Septomber of that 
od from Milan to Osto (for demonstration 


(Below) One of the small batch of Breda 27 Metallico 
fighters produced in 1936 for sale to China, 


BREGUET 


‘A Breda 27 Metallico serving in China with the 29th 
Pursuit Squadton, operating in the Canton region 

wegian air arm) at an average speed of 176 mph 
(283 kaw dat the Salon de J'Aéronau 
uque in Paris in November. The revised Breda 2 
which now bare ked resemblance to the Boeing 
P-26, was ordered by the Chin 


), being exhibit 


‘The Breda 27 Metallico in its production form 


Similar to the cedesigned third prototype, th 
was designated Breda 27 Metallico (signifying 
that it w and 18 were 
dered by China, In the event only 11 wei 
(in 1936), then igned to the 29th Pursuit Sqn 
at Canton. An armament of two 12, 7mm machine guns 
was cartied. The prototype was obtain the Regia 
serving with the 86° Squadriglia 
until December 1937. Max speed, 
16 mph (3180 krw/h) at 16,405 ft (8.000 m). Time to 
16,406 ft (5 000m). 7.51min. Range, 466 mix (760 km). 
eight, 2,910 Ib (1320 kg). Loaded weight 
0 kg). 2b f 6Y4 In (10,80 m). Length, 
2n (7,67 m). Height, 11 fe 1% i (340m), Wing 
202.9 s¢j ft (18,86 1°), 


nf all-metal ¢ 


struction) 
Joliverod 
being ai 


Span. 


BREGUET BUC & BLC 


Evol 


France 


.d indirectly from the BU3 two-seat twin-boom 
pusher biplane of late 1914 as a smaller and lighter de 
velopment of its bomber derivative, the BUM (B=Bre 
guet, UsSalmson engine and M=Michelin-built), th 


‘The standard production Breguet BLC (above and 
below) was powered by the Renault 12Fb engine. 


87 


BREGUET 


‘The Breguet de Chasse used by the RNAS, differed from 
the BUC/BLC in having a Sunbeam Mohawk engine. 


BUC (the letter “C” signifying Chasse) was Intended 
primarily as a bomber escort. It had a similar 200 hp 
Salmson (Canton-Unne) 14-cylinder radial engine and 
carried a 37-mm Hotchkiss cannon on a flexible mount 
ing in the forward cockpit of the fuselage nacelle 
Modest production of the BUC was undertaken for the 
Aviation Militaire, and, with the installation of a 220 hp 
Renault 12Fb 12-cylinder water-cooled engine in place 
ofthe Salmson, prototype trials were performed in June 
1915, afew additional aircraft being built under the de- 
signation BLC. The performance of both the BUC and 
BLC versions of the Breguet de Chasse was unspec 
tacular and, with fewer than 20 delivered, they were 
doclared obsolete by the Aviation Militaire before the 
ond of 1916, During that year, a further 17 ossentially 
sitnilar aircraft were supplied to the Royal Naval Air 
Service, thee differing from the BUC/BLC primarily in 
having the 225 hp Sunbeam Mohawk 12-cylinder 
ongine, armament being a single 0.303:in (7,7mm 
Lewin machine gun (which was an alternative weapon 
to the Hotchkias on French machines). The RNAS was 
disappointed with the performance of the Breguet de 
Chasse, which proved unsuitable for employment in 
the fighting réle, and the service withdrow the type 
from its first-line inventory in June 1916. The following 
specification relates to the BLG, Max speed, 86 mph 
(138 kav/h) at sea Jovel, 83 mph (133 kan/h) at 6,560 ft 
(2.000 m). Time to 3,280 ft (1.000 m), 6,5:min. Badu 
rance, 3 hrs. Empty weight, 2.557 lb (1 160 kg). Loaded 
weight, 3,384 Ib (1.535 kg). Span, 53 fe 913 in (16,40 m). 
Length, 31 ft 2 in (9,60 m). Height, 12 ft 1% in (3,70 m) 
Wing area, 681.27 sq ft (54,0 m°). 


BREGUET TYPE 5 France 
The Type 5, derived from the Type 4 bomber late in 
1915, was regarded by the Aviation Militaire as a two 
Seat escort fighter of reconnaissance-fighter, and pos: 
Seased a configuration similar to that of the earlier BUC/ 
BLC, Powered by a 220hp Renault 12Fb 12-cytinder 
water-cooled engine, the Type 5 fighter, or Bre 5 Ca2, 
never equipped a complete escadrille, a few aitcratt of 
‘this type being issuect to each of the units operating the 
Bre § B2 bomber version, for which it was expected to 
‘act as escort. Armament comprised a 37-mm Hotchkiss 
cannon on a flexible mounting in the forward cockpit 
and a rearfiring 7,7-mm Lewis gun on an elevate 
mounting over the leading edge of the upper wing, 
Eleven Type 5 fighters were operational with the 


‘A.97-mm Hotchiciss cannon was mounted in the 
forward cockpit of the Breguet Type 5 fighter (below), 


Aviation Militaire by 1 February 1916, but the type was 
‘generally unpopular, Max speed, 83 mph (133 km/h} 
6,560 fe(2 000 m). Time to 6,560 f¢(2 000 mn), 22 min. En- 
durance, 3.5hrs. Empty weight, 2,976 lb (1 350 kg). 
Loaded weight, 4,167 Ib (1890 kg). Span, 7 ft 5 in 
(17,50. m). Length, 32 ft 5% in (9,90 m). Height, 12ft 
9% in (3,90 m). Wing area, 621-1 sq ft (57,70 m"). 


(Below) The Breguet Type 5 (Bre § Ca 2) fighter. 


‘ ] wet 


tht FS : 


BREGUET TYPE 6 France 
‘The Type 6 (Bre 6 Ca2) two-seat escort fighter was a 
225 hp Samson A9 water-cooled nine-cylinder radial 

engined counterpart of the Renault-powered Type 6, 
and resulted from a fear that Renault engine production 
would prove inadequate to meet demands. The Type § 
airframe was modified to take the Salmson engine 
mounted immediately above the renr undercarriage 
logs and driving the propeller by means of an extension 
shaft, the power plant being entirely enclosed. Arma 

ment of the Type 6 fighter normally consisted of a short 

barrel 37:mum Hotchkiss cannon in the forward fuse: 

lage. Performance, weights and dimensions were 
‘esxentially similar to thoso of the Type 6. 


‘A Salmson A9 engine installation distinguished the 
‘Type 6 (below) from the Renault-engined Type 6. 


BREGUET TYPE 12 


‘The Type 12 (Bre 12 Ca2) was a two-seat night fighter 
derivative of the basic Type 5 design which, introduced 
during the course of 1916, was allocated to various units 
defending Paris, and remained in service weil into the 
summer of 1917. Powered by either the 220 hp Renault 
12Fb of 250 hp Renault 12Fbx engine, the Type 12 
featured a revised forward undercarriage unit with 
twin wheels and 8 modified fuselage nacelle. The 
37-mm Hotchkiss cannon in the nose position was 
coupled with a Ssutter-Harlé searchlight which, oper 


With searchlight attached to its Hotchkiss nose- 
mounted cannon, the Type 12 was a night fighter. 


ated by a wind-driven generator mounted under the 
front of the nacelle, was aligned with and moved with 
the gun. An aft-firing 7,7-mm Lewis machine gun was 
usually fitted on an elevated mount over the upper 
wing leading edge, and four landing lamps were 
mounted beneath each lower wing, Performance 
weights and dimensions were essentially similar to 
those of the Type 5. 


BREGUET LE 


‘The Breguot LE (Laboratoire Kiffe) single-seat fightor 
monoplane was aerodynamically an exceptionally 
advanced design for ita time, emphasis being placed on 
minimising drag in order to achieve high performance. 
‘The basis of the design was produced by the Diroctor of 
the Laboratoire Kitfe!n collaboration with the Breguet 
design staff, the Broguet. company having overall rea 
ponsibiity for translating tho basic concept into a pro 
totype. The first prototype LE was fitted with a 180 hp 
Hispano-Suiza 8Ab eight-cylinder water-cooled 
engine, Proposed armament consisted of a single 
7.7-4am Vickers machine gun totally enclosed within 
the fuselage, although, in the event, this was never ft 
ted. The LE mace a short initial fight at Villacoublay in 
mid-March 1918, but the undescartiage failed on land 
ing, After repairs, a further fight wan made on 28 
March, this terminating when the aircraft dived into 
the ground at full throttie, the pilot, Joun Sauchiore, lox 
ing his life, Developments of the LE with a 220 tp Lor 
aine-Dietrich and a 300 hp Hispano-Suiza 8Fb wer 

proponed, and construction of an airframe to take the 
latter power plant was nearing completion at the timo 
cf the loss of the first prototype, when further work wax 
suspended. The following performance data are con 
temporary estimates for the LE. Max speed, 137 mph 
(220 kav) at 13,426 ft (4.000 m). Time to 13,126 ft 
(4.000 m), 10min. Empty woight, 1,091 tb (496 kg) 
Loaded weight, 1,543 1b (700g). Span, 32 ft 113 in 
(9,78 m), Length, 20 ft 10 in (6,36 m). Height, 6 tt 64 in 
(2,00 m). Wing area, 215.28 2g ft (20,0 1u*) 


France 


Despite its very advaniced aerodynamic concept, 
apparent here, the sole prototype of the Breguet LE 
{above and below) of 1918 was flown only twice. 


BREGUET TYPE 17 


‘The Type 17 two-seat fighter was developed from the 
classic Type 14 bomber, and resembled the latter in 
both structure and appearance, but was both more 
powerful and more compact. Powered by a 420 hp Re- 
nault 12K 12-cylinder water-cooled engine, the Type 17 
was a two:bay biplane and a prototype appeared in the 
summer of 1918, Armament comprised two fixed for- 
ward-firing 7,7-mm Vickers guns and twin Lewis guns 
of the satne calibre on a T.0.3 mount for the observer. 
Provision for an additional Lewis gun was made, tis to 
fire downwards and rearwards through trap in the 
fuselage floor, Offical trials resulted in a request for 
modifications, new wings and a 450 hp Renault 12K 
engine being fitted. Limited production was under 
taken as the Bre 17 2, this having increased span 
wings with horn-balanced allerons of reduced chord 
‘Armament was unchanged and the Type 17 remained 
4n service until the mid twenties. Max speed, 135 mph 
(218 kan/h) at 6,560 ft (2 000 m), 132 mph (213 km/h) at 
9,840 ft (3.000 m). Time to 6,560 f (2.000 m). 5.75 min 
Loaded weight, 4,056 Ib (1 840 kg). Span, 46 ft 101 
(14,28 m). Length, 26 fe 7 in (8,10 m), Height, 11 fe 24 in 
(3.42. m). Wing area, 487.6 sq ft (45,30 m0") 


France 


With a Renault 12K engino, the Breguet Type 17 (above 
and below) had an unusual wing planform with 
massive hom-balanced upper-wing ailerons, 


BREGUET 690 


In October 1934, the Service Technique de l'Aéronaut 
ique issued a specification calling for a C3 (Triplace de 
Chasse ot Three-seat Fighter) with a fixed forward: 
firing cannon armament and suitable for intercept. 
escort and fighter director réles, Designs to this speci 
fication that reached prototype status were the Potez 
630, the Hanriot 220, the Romano 110 and the Brequot 
690. The last-mentioned type, designed by a team 
headed by Georges Ricard, was an exceptionally sturdy 
all-metal mid-wing cantilever monoplane powered by 
two Hispano-Suiza 14A8 02/03 14-cylinder radials each 
rated at 680 hp at 11,480 ft (3.500 m), It carried an arma: 
ment of two nose-mounted 20-mm Hispano-Suiza 
‘cannon plus.a single 7,5-mm MAC 1934 machine gun on 
4 flexible mounting in the rear cockpit. The prototype 
[Bre 690 was flown for the first time on 23 March 1938, by 
which time the Potez 630 had been selected to fulfll the 
3 requirement, and preliminary studies had already 
been undertaken by the Breguet team to adapt the 
fighter as an AB2 (Assaut Bombardement ~ Deux: 
Place). It was for the assault role that the Breguet de- 
‘sign was ordered into production on 14 June 1938, and 
further development of the three-seat fighter was 
abandoned although a two-seat fighter derivative, the 
Bre 700 C2 powered by 1,070np Gnome-Rhéne 14N 
48/49 engines, attained the mock-up stage. Max speed, 
248 mph (400 krn/h) at sea level, 304 mph (490 kaa/h) at 
13,125 ft (4.000 m), Time to 13,125 ft (4 000 m), 6 min 
Range, 663 mis (1100 km). Empty weight, 6,746 Ib 


(3060 kg). Loaded weight, 9,921 Ib (4500 kg). Span, 
50 ft 434 in (15,36 m). Length, 33 ft 7% in (10.26m) 
Height, 10ft 

(28,80 m*) 


in (320m), Wing area, 310.01 sqft 


{Above and below) The sole Breguet 690 prototype in 
its original three-seat fighter configuration. The design 
‘was subsequently adapted for assault 


BREGUET 1001 TAON 


Evolved to moet the requirements of a specification for 
a single-seat lightweight strike fighter issued by 
NATO, the Br 1001 Tacn (Horsefly) - the name being an 
anagram of NATO - was designed around 0 4,860 ib st 
(2200 kgp) Bristol Orpheus BOr 3 turbojet and carried 
an armament of four 12,7-mm Colt-Browning machine 
guns. The first of two prototypes was flown on 26 July 
1957. On tho 25 April 1958, after the application of fuel 

housing aerodynamic bulges at the wing roots to im: 

prove area rule distribution (being only partially aroa 
ruled in its initial form), the Taon established an inter 

national 1000-km closed-cirouit speed record of 
650.37 mph (1 046,65 km/h) at 25,000 ft (7 620 m), This 
was equivalent to a continuous M=0.948, This record 
was raised once more by the Taon on 23 July 1957 to 
667.9 mph (1075 kiv/h), The second prototype, flown 
on 18 January 1988, featured a 1 ft 5¥4 in (43,80-cm) in- 


France 


‘The second prototype of the Breguet 1001 (above) 
lacked the enlarged wing-root fairings of the first 
‘aircraft (below) which were used to carry fuel. 


BREGUET 


crease in fuselage length and minor aerodynamic 
changes. The Br1003 was the projected production ver- 
sion of the Taon with a fully area-ruled fuselage, a 
6,810 Ib st (3.089 kgp) Orpheus BOr 12 boosted to 
8.170 Ib st (3.706 kgp) with afterbuming and a wing 
based broadly on that of the Br 1100. The following 
details relate to the Br 1001-02. Max speed, 742 mph 
(1194 km/h) at sea Jevel, or Mach=0.95, 671 mph 
(1.080 km/h) at 25,000 ft (7620 m), or Mach=0.987. 
Empty equipped weight, 7,5601b (3425 kg). Loaded 
Wwelght, 12.257 lb (5 560 kg). Span, 22 ft 34 in (6,80 m) 
Length, 38 ft 37% in (11,68 m). Height, 12 ft 144 1n 
(3,70m). Wing area, 156,08 sq ft (14,50 m*) 


BREGUET 1100 


Although based broadly on the design of the Br 1001 
Taon, the Br 1100 single-seat ground attack and tactical 
light fighter preceded the former into the ait. The Taon 
having been delayed in order to incorporate in part the 
then newly discovered area rule formula, the Br 1100 
first flew on 31 March 1957, not featuring area rule. De- 
signed to meet the requirements of a Ministére de Air 
specification which dictated the use of paired light 
weight turbojets (SNECMA R.105 Vestas, Hispano: 
Suiza R.800s or Turboméca Gabizos), the Br 1100 was 
Intended to feature an internal rocket pack of 15 68mm 
Brandt SNEB Type 22 rockets or two 30-mm DEFA 
cannon. The Gabizo turbojet was selected for installa 
tion. this offering 2,668 Ib at (1210 kgp) dry and 
3.307 lb st (1500 kgp) with afterburning, Three proto- 
types were orderod, the third of which was to have 
been navalised, but only one was flown, the second 
(when 80 per cent complete) and third being cancelled 
for budgetary reasons. Max speed, 701 mph 
(1128 kew/h) at 90a Jovel, or Mach=0.92, 700 mph 
(1.126 kaa/h) at 36,000 ft (10.975 m), or Mach= 1.06, 
Empty equipped weight, 8,362 lb (3793 kg). Max 
loaded weight, 14,429 lb (6 545 kg). Span, 25 fe 84 in 
(7.83 m). Length, 41 ft 0% in (12.52 m). Height, 14 ft 
3% tn (4,95 m). Wing area, 210.12 3q ft (19,52 m') 
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France 


‘The lightweight Breguet 1100 (above and below), flown 
before the Taon, lacked the latter's area-ruled fusclago, 


BREWSTER 


(Above top) P2A-2 of VF-2 “Flying Chiefs”, aboard USS 
Lexington, March 1941. (Immediately above) B-239 of 
LeLy 24 at Tiiksjirvi, Finland, 1942. 


BREWSTER B-239 (F2A-1) 


In 1936, Dayton T Brown and R.D Macc 
ster Aeronautical Corporation began the design of an 
all-metal single-seat shipboard fighter mc with 
a retractable undercarriage (originally designed for the 
Boeing 278A fighter project of 1924). A prototype 
ordered by the US Navy on 22 June 1936, and flew 18 
months later, in December 1937, as the B-139 (XF2A-1 
with a Wright XR-1820-22 Cyclone engine rated at 
960 hp for take-off. On 11 June 1938, an order 
placed by the US Navy for 64 examples of a develoy 
version powered by an R-1820-34 offering 940 hp fo 
take-off and carrying an armament of twin 05-tn (12,7. 
mm) Colt machine guns in the wings and one 0.5-in 


USA 


oplane 


Built to US Navy contract as F2A-1s, 43 B-239s wore 
reloased for export to Finland in 1940. 


(12;7-mm) and one 0.3-in (7,62-mm) gun in the fuselage. 
Deliveries of this model, the 8-239 (F2A-4), to the US 
Navy began in June 1999, only 11 entering service (as 
the US Navy's first fighter monoplanes), the remaining 
43 being declared surplus to requirements and re 
leased for export to Finland. In Finnish Zmavo 
service, the B-239 fighters eventually had the singl 
0.2-n weapon replaced by a fourth 0.6-in gun, and re 
mained in the first-line inventory for more than eight 
years, the last flight of a Finnish B-239 taking place c 

14 September 1948. Max speed, 301 mph (484 km/h) 
17,000 ft (6 182 m), Normal range, 1,095 mis (1 762 kan 


mien 


Initial climb, 3,060 ft/min (16,54 m/sec). Empty weight, 
9,786 lb (1717 kq). Loaded weight, 5,055 lb (2 293 kg) 
Span, 3 ft 01n (10,67 m), Length, 26 ft Oin (7,92 
Height, 11 ft 8 in (3,56 m). Wing area, 208.9sq ft 
(19,41 m’). 

USA 


BREWSTER F2A-2 


Qn22 March 1939, the US Navy ordered the installation, 
of a Wright R-1820-40 engine in the XF2A-1, this offer 
ing 1,200 hp for take-off and 900 hp at 14,000 £ 
(4267 m), An electric propeller supplanted the original 
hydraulio propeller, the fuel tank was redesigned for a 
high pressure carburettor system, and various other 
changes ware introduced, the prototype being rede 
signated XF2A-2. Trials with the XP2A-2 began in July 


90 


and 43 examples of the improved n were 
i.as F2A-2s in lieu of the same number of F2A-1 
released for export to Finland. US Navy acceptance 


the F2A-2 began in September 1940, armam 


eing similar to that of the F2A-}, but the 30th F2A/2 
tandardised of tof O.54n (12,7-mm) Colt 
machine gun ucing at the same tim 
armour and a protected fuel tank. Max speed, 


9 kavh) at sea level, 


mph (520 km/h 


12,7 m/sec) 
Empty 


BREWSTER B-339 (BUFFALO) USA 
In 1939, the Brews p obtain 
ite first on ative of the 
39 shipboard Ng! as assigned the com: 


signation B:339. F a Bel 
gian Purchasing Mission and KE) by 
British Mission. During 1940, 7 Jered for 
the Ait Division of the Royal Net Aion Army 
(B-339D). In the event, deliveries of the B-339 wore ti 


late to 
machines war 
B-339E to th 


reach Belgium, and 28 Belgian-contract 
‘ Hritain, Deliveries of the 
UK began in July 1940, the name Buffalo 
ated to the type in RAF, RAAF and RNZAF 
of the B-339D to the NEI com: 

me arch 1941. The B-339 differed from the 
B-239 in having a larger, redesigned fuel tank and a 
Wright GR-1820-G108A engine rated at 1,100 hp for 
take-off. RAF-specified armour and other equipment 
resulted in incre ight. 
marked decrease in manoeuvrability. {n an attempt to 
ance, the four 0.§in (12,7-mm) Colt 

aoed by four 0.303-in (7,7-mxn) 


akan over 


service, and deliverie 


sed ¥ with a consequent 


machine guns were rep 


(Below) Belgian markings appeared on B-339s only for 
test flights in the USA, before delivery to UK. 


rowning gu 
ricted 


ns, ammuni 
84 Imp gal ( 
ple: 
200 hp for take-off, but these 
9) were taken on 
the USAAF after the occupation of the NI 
ed to the RAAF for home 

summer of 1942, Max 
at 13,500 ft (4.115 m, 


n was reduced a 


fuel was 


). A supple 


alled for 20 exat 


fighter harge by 
17 of them 
defence duties 
speed, 313 mph 


2 mpl (470 ken/h) at 


during the 
(604 kaw 


20,000 ft (6 095 m). Max range, 840 mls (1362 km), 
Initial climb, 2,600 fu/min (13,2 m/sec). Empty weight, 
4,479 lb (2032 kg). Max loaded weight, 6,782 1b 
6 kg). Span, 36 ft 0 in (10.87 m), Length, 26 ft 11 in 
Height, 12 ft 1in (3,68™m). Wing area. 


9 9q te (19,41 


Propeller and fuel systems were principal features 
distinguishing the F2A-2 (above) from the P2A-1 


(Above) Tho 8-339, ordered by Belgium but diverted to 
Britain, lackod shipboard features of earlier varian 
did (below) the B-439 intended for Dutch service 


BREWSTER F2A-3 


On 21 January 1941, the US Navy placed an order for 108 
fighter designation F2A-3 which were to fol 
low on completion of the final export B-339s, the pur 
pose of the order being primanily that of keeping the 
Brewster assembly line occupied. Using an airframo 

hat of the export moxtels, with in 
creased fuel tankage, lengthened forward fuselage and 
an R-1620-40 engine similar to that of the F2A-2, bu 
forward 9 in (22,86 cm) for co reasons, the F2A/3 om 


USA 


jentially similar t 


BRISTOL 


(Above) The Brewster B-239 (US Navy F2A-1) and (right) 
an F2A-3 featuring more fuel, lengthened forward 
fuselage but retaining @ four-gun armament. 


bodied some armour and retained the quartet of 0.5-in 
(12,7-mm) Colt guns. The F2A-3s were delivered to the 
US Navy between July and December 1941, but the 
higher loaded weight by comparison with earlier US 
Navy models adversely affected the performance and 
the type saw relatively brief service with the USN and 
the USMC, production of the Brewster fighter terminat- 
ing in March 1942 with the last of the 20 NEI-contract 
B-4398, Max speed, 284 mph (457 km/h) at sea level 
321 mph (516 km/h) at 16,500 fe (5 030 m). Max range 
965 mis (1 663 kan). Inteial climb, 2,290 fe/min (11,63 m/ 
sec). Empty weight, 4,732 Ibs (2 146 kg). Loaded weight, 
6,321 lb (2.867 kg). Max weight, 7,169 lb (3.247 kg) 
Span, 36 ft 0in (10,67 m). Length, 26 fe 4 in (8,02 m), 
Height, 12 ft 1 in (3,68 1m), Wing area, 208.9 sq ft 
(19,41 m?). 


BRISTOL SCOUT D UK 


Derived from a single-seat sports biplane designed hy 
Frank Barwell, first flown in February 1914 and retro: 
spectively known as the Scout A, the Scout D was a re 
vised design which, completed in November 1915, had 
provision for a fixed synchronised 0,303-in (7,7-mam) 
Vickers gun. The Scout D had been preceded by two 
Scout Bs, which, intended for reconnaissance, were 
offically unarmed, but one of which was fitted with a 
rifle on each side of the fuselage and angled outward to 
avoid hitting the propeller when fired. These had been 
followed by 161 Scout Cs (74 for the RN and 87 for the 
RFC) which, again, were officially unarmed, although 
much ingenuity was displayed in the field in fitting 
pistols, rifles and carbines, while some RN Scouts car 
tied 24-round canisters of Ranken darts which it was in 
tended to use against Zeppelins. The Scout D was thus 
the first model for which armament was officially in: 
tended, though relatively few of these had the syn 
chronised Vickers gun and the armament of others 
varied considerably, some having a 0.303-in (7,7-mm) 
fixed Lewis gun firing straight ahead without synchro- 
nising equipment and others having a movable Lewis 


‘The Scout D (right) was the first fully armed version of 
the Bristol biplane, but many flew unarmed such as 
that above in Australia in 1919, 


above t 
went to the RN, of wich 60 had 100 hp Gnome Mono: 
soupape engines and the remainder the 80 hp Gnome. 


Most of those dolivered to the RFC ultimately had the 
80 hp Le Rhone engines and the following data relate to 
the Scout D with this engine. Max speed, 100 mph 
(161 km/h) at sea level, 86 mph (138 km/h) at 10,000 ft 


(3.060 m). Time to 10,000 ft (3.050 m), 18.5 min. Endu 


rance, 2.5 hrs. Empty weight, 760 lb (345 kg). Loaded 


weight, 1,250 Ib (667 kg). Span, 24 ft 7 in (7,49 m). 
Length, 20 ft 8in (6,30 im). Height, 8 ft 6 in (2,59 m), 
Wing area, 198 sq ft (18,39 m*) 


(Above top) A Scout D from the first production batch, 
55 Sqn RFC, Yatesbury, 1917, (Above) An Admiralty 
Scout C at RNAS Eastchurch, Isle of Sheppey, 1915. 


upper wing. Of the 210 examples built, 80 


BRISTOL S.2A UK 


A derivative of the Scout D intended to meet an 
Adiniralty specification for a two-seat fighter, the $,2A 
had side-by-side seating and was intended to be armed 
with a single 0.303-in (7.7-mm) Lewis gun. In the event, 
it was rejected by the Admiralty in favour of the Sop: 


Bristol's $.2A (below) featured unusual side-by-side 
seating, but only a single Lewis gun armament, 
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BRISTOL 


‘with 1} Strutter, but work continued on the two proto- 
types at the behest of the War Office which envisaged 
the type primarily as-a potential advanced trainer for 
the RFC. The two prototypes were completed in May 
and June 1916 respectively, being powered by the 
110 hp Clerget engine (although one was later re- 
engined with a 100hp Gnome Monosoupape), and 
‘were delivered to the Central Flying School at Upavon. 
‘They were found to be manoeuvrable and quite fast, 
but no further development was undertaken. Max 
‘speed, 95 mph (153 km/h). Endurance, 3.0 hrs. Loaded 
weight, 1,400 tb (635 kg). Span, 28 ft 2in (8,58 m), 
Length, 21 ft 3 in (6,48 m), Height, 10 ft 0 m (3.05 m), 


BRISTOL T.T.A. 


‘The Bristol T,1.A. (above) provided a clear floldt of fire 
for a pair of Lewis guns in the front cockpit. 


Dowigned by Frank Barnwell assioted by Lostie G Frise, 
the T.T.A. (Twin Tractor Model A) was intended to 
moot a roquitement for a two-seat twin-engined local 
dofence fighter, the qunnet in the nose having an un: 

‘obstructed field of fire for two free-mounted 0.303:in 
(7.7-man) Lewis guna. Dual controls were fitted and the 
intended power plant comprited two 150 hp L.AF.4a 
nginos. In the event, non-availability of thes» engines 
ronulted in the installation of two 120 hp sbeoylinder 
Bearemore water-cooled engines ini the two prototypes 
ordorod, The feat 'T-T.A. was flown in April 1916, but 
displayed poor lateral control and was adversely criti 

jad on the grounds of poor pilot view. Ax by this time 
nynchroniaing mechanisms for guns were becoming 
available, no further development of this category of 
‘aircraft was pursued. Max. 87 mph (140 km/h) at 
50a level, Tlme to 6,000 ft (1830 m), 21 min. Empty 
weight, 3,820 Ib (1733 kg). Loaded weight, 5,100 1b 
(2313 kg), Span, 53 ft 6 in (16,30m). Length, 39 ft 2 in 
(11,94 m), Height, 12 ft 6 in (3,81 m). Wing area, 817 sq ft 
(78,90 m") 


BRISTOL M.1C UK 


‘The M.1C was the production derivative of the private- 
venture M.1A which, designed by Frank Barnwell, had 
flown for the first time on 14 July 1916. It was of in- 
novatory design in being a shoulder-wing monoplane 


‘with a fully faired fuselage of good streamline form and 
a drag-reducing hemispherical spinner. Four similar 
aircraft were ordered by the War Office. these each 
having a single 0.303-m (7.7-mm) Vickers gun mounted 
on the port wing root and a clear-view cut-out panel in 
the starboard wing toot to afford the pilot a measure of 
downward visibility. This version received the desig: 

nation M.1B and a production order for 126 aircraft was 
placed on 3 August 1917 asM.1Cs, Powered by a 110 hp 
Le Rhone 9J nine-cylinder rotary engine, the M.1C had 
‘8 centrally-mounted Vickers gun, but its subsequent 
operational career was largely confined to the Middle 
East where 33 M.1Cs were sent during 1917-18. No air- 
cxaft of this type were issued to RFC squadrons based 
in France, most being used by UK-based training units, 

the 49 mph (97 km/h) landing speed being considered 
too high for small Western Front airfields, Max speed, 
130 mph (209 km/h) at sea level, 127 mph (204 km/h) at 
{5,000 ft (1 525 m). Time to 10,000 ft (3 050 m), 10.46 mun. 

Endurance, 1.7hrs, Empty weight, 896 lb (406 kg). 

Loaded weight, 1,348 lb (611.kg). Span, 30ft 9 in 
(9,37 m). Length, 20 ft 583 in (6,23 m). Height, 7 t 9% in 
(2.37 m). Wing area, 145 8q ft (13.47 m’). 


BRISTOL F.2A (FIGHTER) UK 


Known by the appellation of “Pightat"* almost from ite 
birth, the F.2 series of two-seat fighter-reconnaissance 
aircraft designed by Frank Bamwell was to join th 
ranks of the true immortals of World War 1. Dewigned 
around the new 190 hp Rolls-Royce 12-cylinder water: 
cooled engine, but with provision for the alternative m 
stallation of the 180 hp eight-cylinder Hispano-Suiza, 
tho F.2A had a single forward-firing synchronised 
0:303-in (7,7-mm) Vickers gun and a Lewis gun of the 
same calibre on a Scarff ring in the rear cockpit. The fest 
of two prototypes was flown on 9 September 1916, a 
production contract for 60 aircraft having been placed 
12 days earlier, on 28 August. Deliveries began early in 
1917, but initial operational experience in April 1917 
was disappointing, thanks to the use of incorrect com 
bat techniques. Confidence in the type was restored 
when newly-evolved methods wore proved successful. 
Meanwhile, the improved F.2B had been evolved, the 
Sist and subsequent production aircraft being of this 
standard, and delivery of the F.2B resulting in the with- 
drawal from frontline use of the F.2A. Max speed, 
O.mph (177 kavh) at wea Jove, 106 mph (172 ken/h) at 
5,000 ft (1 625 my). Time to 5,000 ft (1.625 m), 5:46 min, 
Endurance, 3hrs. Empty woight, 1,727 lb (783 kg). 
Loaded weight, 2.667 Ib (1210 kg). Span, 30 ft 3in 
(11,96 m), Length, 25 ft 10 in (7,87 m). Hoight. 9 6 in 
(2,89 m). Wing area, 389 3q ft (36,14 1") 


Second prototype of the Bristol F.2A which was 
powered by a 150 hp Hispano Suiza engine, only 50 
aircraft of this type being built. 
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(Above) The Bristol M.1C, the tenth of the M.1C 
production batch built for the RFC being illustrated 
below. These were used principally in the Middle East. 


BRISTOL F.2B (FIGHTER) UK 


‘The F 28 two-seat fighter-reconnaissance aircraft dif 
fered from the F.2A in having @ revised centre fuselage 
to provide improved pilot view, an enlarged fuel tank, 
increased ammunition capacity for the synchronised 
Vickers gun and a modified lower wing affording a 
small increase in gross area. New horizontal tail sur: 
faces of greater span and increased aspect ratio were 
introduced. and after the first 160 F.2Bs had been de- 
livered with the 190 hp Rolls-Royce engine ~ by this 
time designated Falcon I~ the 220 hp Falcon Il was 
adopted, this being succeeded in turn by the 275 hp 
Falcon Il which powered the majority of the F2Bs 
built, F.2B deliveries began on 13 April 1917, and the 


a 


aeeiII 


Bristol F.2B with Rolls-Royce Falcon engine, 


Koy to Bristol F.28 Fighter 


1 Wingtp edge momber 
2 Siarboard upper aileron 
3 Aleron contol hom 
“4 ised vasing ego ribs 
18 Cemmgnonsion oo 
ae eral wwe bracing 


9 Diagonal wre sve 
10 Lowar wing pane Tate covering 


28 Ra Rope Facon icc 2 
Cyd ve rr 

20 Eonar 

2 Emap 

2 Engr tay ea nomad 

33 Raw pros 


stiocess of this type led to the decision to re-equip all 
RFC fighter-reconnaissance squadrons with F.2Bs, Pro- 
duction continued, in the event, until September 1919, 
by which time a total number of 4,747 had been com: 


pleted, 3,126 of these by the parent company. Of the 

13 were delivered with the 200 hp Sun- 
beam Arab engine and 18 with the 230 hp Siddeley 
Puma, When the RAF was re-established on a peace- 
time footing, the F.2B was adopted as standard for the 
army co-operation réle and reinstated in production for 
this task as the Mie Il, others being refurbished to simi: 
lar standards, Fifty structurally revised aircraft de- 
livered in 1926 were designated as Mk Ills, all surviving 
aircraft of this mark being converted in 1928 as Mk IVs. 
‘The following data relate to the Falcon Il-powered 
F.28 of 1918. Max speed, 123 mph (198 km/h) at 5,000 ft 
(1525 1m), 113 mph (182 km/h) at 10,000 ft (3.050 m). 
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‘A Bristol-built, Falcon-engined F.28 Fighter on the 
strength of No 139 Sqn in Italy, August 1918, 
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‘An example of the Fighter Mk IIl from the 1926 
production batch, with structural revisions. 


Time to 10,000 ft (3.050 m), 11.85 min. Empty weight, 
1,990 lb (875 kg). Loaded weight, 2,848 Ib (1.292 ka). 
Span, 39 ft 3in (11,96 m). Length, 25 ft 10 in (7,87 m), 


Height, 9 ft 9in (2,97 m), Wing area, 405.65q ft 
(37,68 m), 

BRISTOL SCOUT F UK 
Originally intended for a 200 hp Hispano-Suiza engine 


the Scout F was initiated by Frank Barnwell in June 
1917, subsequently being redesigned to take a 200 hp 
Sunbeam Arab II eight-cylinder wi ad engine. 
This power plant had been ordered into large-scale pro 
duction in January 1917, before adequate testing ha¢ 
been undertaken, Six prototypes of the Scout F were 
ordered, the first of these flying in March 1918, by which 
time it had been decided to complete only the first two 
aircraft with Arab engines. The Scout F possessed ex 
cellent flying qualities, but its Arab engine prov 
totally unteliable, Nevertheless, the second prototype 
was completed and flown, flight testing continuing into 
1919. Armament comprised two synchronised 0,303-In 
(7.7-mm) Vickers guns. Max speed, 138 mph (222 km/h) 
at sea level, 128 mph (206 km/h) at 10,000 fe (3 050 m) 
Time to 10,000 ft (3. 050m), 9.95 min. Empty weight, 
1,436 Ib (651 kg). Loaded weight, 2.210 lb (1 002 kg) 
Span, 29 ft 7% in (9,03 m). Length, 20 ft 10 in (6,35 m) 
Height, 8 ft 4in (2,54 m). Wing area, 260 sqft 
(24,15 m*) 


(Above) The Bristol Scout F of 1918 was powered by the 
unreliable Sunbeam Arab and only two prototypes 
‘were built, the first being illustrated below. 
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BRISTOL SCOUT F.1 


‘The shortcomings of the Arab engine led, at an e 
stage in the development of the Scout F, to an inve 
gation of possible alternative power plants, and it was 


decided to adapt fd prototype airframe to take a 
new 14-cylinder two-row Brazil-Straker (later Cosm\ 
Engineering) Mercury radial of 347 hp. Designated 


Scout F.1, the alrcraft was first flown on 6 September 
1918, and p excellent performanc 
establishing new unofficial climb records in April 1919 


to possess, 


‘The sole Scout F.1, with Mercury engine in place of the 
‘Arab used in the original Scout F. 


By that time, further development of the Mercu 
engine had been abandoned and no more work on the 
Scout F.1 was undertaken. Max speed, 145 mph 
3 km/h) at sea level. Time to 10,000 ft (3 050 m), 
min. Loaded weight, 2,260 lb (1 025 kg). Span, 29 ft 
m), Length, 20 ft in (6,09 m). Height, 8 ft 

‘m). Wing area, 260 sq ft (24,15 m*). 
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BRISTOL F.2C BADGER 


Intended as a successor to the F 
reconnaissance aircraft, the F.2C 


UK 


B two-seat fighter: 
Badger was designed 


(Below) The original F.2C Badger as rebuilt after 
suffering a crash landing on its first fight. 


First Bristol F.2C Badger in its definitive form. 


for the 320 hp ABC Dragonfly I nine-cylinder radial, 
three prototypes being ordered. Armament comprised 
two fixed 0.303-in (7,7-mm) Vickers machine guns and 
.0.303-in (7,7-mm) Lewis gun mounted on a Scarff ring 
in the roar cockpit, The first prototype suffered a crash 
landing as a result of an engine failure during its first 
take-off on 4 February 1919, but was subsequently re 
built and flown. The second prototype was completed 
with a nine-cylinder Cosmos Jupiter of 450 hp and flew 
on 24 May 1919, but later had a Dragonfly substituted 
for the Jupiter. A third alrcraft was completed as the 
vith a Cosmos Jupiter engine and redesigned 

belng re-engined in 1921 with a 385 hp 
this power plant having meanwhile been 
n over by Bristol) and subsequently being used pri 
marily for engine development purposes. The following 
data relate to the Dragonfly-engined Badger, Max 
speed, 135 mph (217 km/h) at sea level. 129mph 
(207 ki/h} at 10,000 ft (3 050m). Time to 10,000 ft 


(3.050 m), 11 min. Empty weight, 1,948 tb (884 kg) 
Loaded weight. 3,152 Ib (1430 kg). Span, 36 ft 9in 
(11,20 my). Length, 23 ft 8 in (7,21 1m). Height, 9 ft 1in 
(2.76 m). Wing area, 357.2 sq ft (33,18 m), 

BRISTOL BULLFINCH I UK 


In July 1920, Capt Frank Barnwell and his team began 
design work on an all-metal parasol fighter monoplane 
intended to be built in both single- and two-seat form, 
and three prototypes were ardered. In the event, wood 
was used for the wing construction of the prototypes, 
the fuselages being of steel tube. By March 1922, when 


(Above) The second prototype of the Bullfinch I in the 
original single-seat monoplane configuration, 
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‘The parasol Bristol Bullfinch I single-seat fighter. 


the name Bullfinch was officially aclopted, the decision 
had been taken to complete two of the prototypes as 
single-seaters, these being delivered in April 1923 
‘Armed with two 0,303.in (7,7-mm) Vickers machine 
guns, the Bullfinch single-seaters were flown exper 
mentally by the RAF and were found toolferarelatively 
‘good performance on the 425 hp of a Bristol Jupiter Ii 
adial, but nio production order was forthcoming. The 
third prototype was completed as the twovseat Bull 
finch II, Max speed,136 mph (217 km/h) at 19,000 ft 
(4570m). Endurance, 4 hrs. Empty weight, 2,175 Ib 
(986 kg). Loaded weight, 3,205 lb (1 454 kg), Span, 38 fe 
Sin (11,71 m), Length, 24 ft § in (7,44 m). Height, 10% 
9 in (3,27 m). Wing area, 267 9q ft (24,8 my’) 


BRISTOL BULLFINCH II UK 


During construction of the Bullfinch prototypes. it was 
decided to complete the third aeroplane as a two-seat 
fighter biplane, and this, the Bullfinch If, was first flown. 
on 16 February 1924. The Bullfinch If differed from the 
single-seat model primarily in having  3-ft (91,4-cm) 
Section housing a self-contained guniner’s cockpit in- 
Serted in the fuselage immediately aft of the pilot's 
cockpit and beneath which was attached a cantilever 
lower wing, the regultant shift of the centre of pressure 
compensating for the change in the co, he only other 
change connisted of the repositioning of the main 
undercarriage members farther aft. The rear cockpit 
was fitted with a Scarff-mounted 0,203-in (7,7-mm) 
Lewis gun, and structural weight was increased by 
920 tb (145 kg). The 425 hp Jupiter Ill engine was in- 
sufficiently powerful to cater for the additional 883 Ib 
(400 kg) of the two-soater in fully loaded condition and 
the performance of the Bullfinch II suffered in con- 
Sequence. Max speed, 120. mph (193 km/h) at 15,000 ft 
(4.570 m). Endurance, 4 hrs. Empty weight, 2,495 lb 
(1192 kg). Loaded weight, 4,088 Ib (1 854 kg). Span, 
98 ft 61n (11,71 m). Length, 27 ft 6 in (8,38 m). Height, 
10 ft 9 in (3,28 m). Wing area, 391 sq ft (36,32 m*). 


‘The third Bullfinch in its Mk Il configuration as a two- 
seat biplane with a lengthened fuselage. 


BRISTOL BLOODHOUND UK 


Designed by Wilfrid T Reid to meet Air Ministry Spect 
fication 3/22 issued in June 1922 for a two-seat fighter, 
the Bloodhound was flown for the first time at the end 
of May 1923. Featuring a welded steel-tube fuselage 
and wooden wings, and powered by a 425 hp Bristol 
Jupiter IV engine, the Bloodhound carried an arma: 
ment of two synchronised 0.303-in (7,7-mrm) Vickers 
machine guns and a Lewis gun of similar calibre on a 
‘Scarff mounting on the rear cockpit. Three additional 
Bloodhounds were built to the order of the Air Ministry, 
{the first of these being of all-metal construction and the 
Jothers having wooden wings and tail. All three were 
Jpowered by the Jupiter IV, ut the engine of the third 


aircraft was fitted with an RAE supercharger. The three" 
aircraft were delivered to Martlesham and Farmbo- 

Tough between March and September 1925, but no pro: 

duction was undertaken. The original prototype was 
successively fitted with the Jupiter V and VI, and 
served primarily as an engine test bed. Max speed, 

130 mph (209 km/h). Time to 10,000 ft (3 050 m), 

14,36 min. Endurance, 3 hrs. Empty weight, 2,515 Ib 
(1 141 kg), Loaded weight, 4,236 Ib (1 921 kg). Span, 40 ft 
2 in (12,24 m). Length, 26 ft 6in (8,08 m). Height, 10 ft 
8 tn (3,25 m). Wing area, 494 sq ft (45,89 m’). 


‘The original Bloodhound, (above), used as a company 
domonstrator, compared with (below) the third aircraft 
for Air Ministry trials, with an RAE supercharger. 


BRISTOL JUPITER FIGHTER UK 


The Jupiter Fighter was essentially an adaptation of 
the F.2B airframe to take a 425 hp Bristol Jupiter IV 
engine and an oleo-type undercarriage. Three conver 
sions were completed, the first of these flying in June 
1923, One of the three Jupiter Fighters was purchased 
by the Swedish government and entered service with 
Flygkompaniet in May 1924. The first Jupiter Fighter 
had crashed on 23 November 1923 as a result of an 
engine seizure at high altitude, and, in September 1924, 
the third example was converted as a dual-control 
trainer. Max speed, 134 mph (216 km/h). Time to 
10,000 ft (3 050 m), 8.25 min, Empty weight, 2.190 lb 
(993 kg). Loacied weight, 3,080 Ib (1 397 kg). Span, 39 ft 
in (11,96 m). Length, 26 ft Oin (7,62 m). Height, 9ft 
6 in (2,89 m). Wing area, 405 5q ft (37,62 m’). 


BRISTOL Tyre 95 BAGSHOT UK 


‘Specification 4/24 issued in 1924 called for a multi-seat 
‘twin-engined fighter capable of carrying two of the 
37-mm Coventry Ordnance Works (COW) cannon. To 


‘The first Bristol Jupiter Fighter, combining a Jupiter 
‘engine with the original F.2B airframe. 


BRISTOL 


meet this requirement Frank Barnwell designed the 
radical Bagshot, the sole prototype of which was first 
flown on 15 July 1927. Powered by two 450 hp Bristol 
Jupiter VI engines, the Bagshot had an unorthodox tri- 
angular-section, steel-tube, fabric-covered fuselage 
and a two-spar, shoulder-mounted wing with a steel 
primary structure. One 37-mm COW gun was carried in, 
an open nose turret and a similar weapon in a dorsal 
position, a Scarff-mounted 0.303-in (7,7-mm) Lewis 
being carried aft of the latter gun. The crew comprised. 
pilot and two gunners. During flight trials it was dis 
covered that aileron reversal resulting from wing tor 
sional flexibility produced ineffective lateral control, 
and as it was concluded that the shortcomings of the 
aircraft could be eradicated only by virtually complete 
redesign, further flight trials with the Bagshot were 
abandoned. Estimated max speed, 125 mph (201 km/h) 
Empty weight, 5,100 Ib (2.313 kg). Loaded weight, 
8,195 lb (3 717 kg), Span, 70ft O1n (21,34 m). Length, 
44 [011 in (13,69 m), Height, 9 f¢6 1n (2,89 m), Wingarea, 
840 sq ft (78,04 m’). 


‘The Bristol Bagshot (above and below) which was 
tested only at Filton and proved unsuccessful in its 
designed role of COW gun-armed night fighter. 
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BRISTOL Tyre 101 UK 
Designed as a private venture, the Type 101 two-seat 
fighter powered by a 450 hp Bristol Jupiter VI nine 
cylinder radial was of mixed construction, the fuselage 
being a ply-covered spruce structure and the wings 
being of steel with fabric skinning. Armament com: 
prised two synchronised 0.303-in (7,7-mm) Vickers 
guns and a Scarff-mounted Lewis gun. Cleaner and 
more compact than most contemporary aircraft in its 
category, the Type 101, which was first flown on 27 July 
1927, offered! a relatively high performance, but was re 
jected by the Air Ministry because of its use of wood, AS 
ho other customers presented themselves, the proto- 
type served in the test bed réle, Max speed, 160 mph 


BRISTOL 


(257 kaw/h). Time to 10,000 ft (3 050 m), 9.5 min. Empty 
weight, 2,100 lb (959 kg). Loaded weight, 3,540 1b 
(1606 kg). Span, 32 ft 7 (10,23 m), Length, 27 f 4 in 
(8,39 m). Height, 9 ft 6 in (2,89 m). Wing area, 360.sq ft 
(33,44), 


‘The Bristol 101 two-seat fighter prototype, fully-armed, 
{for display at Copenhagen in August 1927. 


BRISTOL Tyre 105 BULLDOGI UK 


Designed by Frank $ Barnwell and built as a private 
venture, the Bulldog was flown for the first time on 17 
May 1927 with a 440 hp Bristol Jupiter VII engine. Of 
high-tensile steel strip construction, the Bulldog car 
ried an armament of two synchronised 0.303n (7,7 
mm) Vickers guns, and although not an official con 
tender for the F.9/26 Specification, it was evaluated at 
Mantlesham within 6 month of its initial flight and dis 
played a superiority over all but one of the official con: 
tenders, the Hawker Hawfinch. Trials at Martlesham 
resulted in an Air Ministry order for one example of the 
modified Type 105A Bulldog Il for extended competi 
tion with the Hawfinch. Meanwhile, Bristol offered an 
export version of the Bulldog I and built a prototype 
which was exhibited in Pans in June 1928, but was 
never flown. Max speed, 173 mph (278 kwh). Service 
ceiling, 27,000 ft (8230 m). Empty weight, 1,987 1b 


‘The Bulldog I prototype was built in 1927 as a PV, 
making use of high-tensile steel strip construction. 


(901 kg). Loaded weight, 3,250 (1 474 kg). Span, 24 ft 
in (10,36 m). Length, 23 ft Oin (7,01m). Height, 8 ft 
9/in (2,66 m). Wing area, 307 sq ft (28,2 m*). 
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First flown on 21 January 1928, the Bulldog It differed 
most noticeably from the Bulldog 1 in having a longei 
ear fuselage. It was selected as the winner in the 
9/26 contest, the RAF’s most hotly-contested pro- 
Gramme of the inter-war years (the runner-up being the 
wher Hawfinch), Am initial contract for 25 Bulldog Ils 
jas placed in August 1928, these being powered by the 
140 hp Bristol Jupiter Vil engine and carrying an arma- 
jent of two 0.303-In (7,7-mm) Browning machine guns. 
jonstruction was of high tensile steel strip with fabric 
flonning. A second contract called for a further 23 air 
Haft. RAF deliveries commencing on 2 May 1929 
welve Bulldog Is with Gnome-Rhone Jupiter VI 
ggines and Oerlikon machine guns were supplied to 
via and 12 similar aircraft were sold to Estonia, 11 of 
je Estonian aizcraft eventually being resold to Spain 
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(Above and below) The Bulldog ILA, which was the 
definitive version of the fighter for RAF service and for 
export, powered by the Jupiter VIF engine, 


‘Other Bulldog Ils were sold to the US Navy (2), Siarn (2), 
‘Sweden (3) and Australia (8). The Bulldog 1A, which 
embodied a Jupiter VIF engine and minor structural 
revisions. was the subject of a contract for 92 aircraft for 
the RAF to Specification F.11/29, these being delivered 
between October 1930 and May 1931, Sweden pur 
chaned eight Bulldog IIAs, and four special Bulidog IAs 
(Type 105D) were supplied to Denmark with unsuper 
charged Jupiter VIF-H engines and 0.3-in (7,62-mm) 
Madsen guns. Follow-on RAF contracts brought total 


Mk IIA production to 268 aircraft, these having beon 
preceded by 92 Mk Ils (including the prototype), The 
following data relate tothe MkIIA. Maxsspeed. 178 mph 
(286 km/h) at 10,000 ft (3.0504). Range, 360 mis 
(563 km). Einpty weight, 2,412 tb (1094 kg). Loaded 
weight, 5,530 ib (1.601 kg). Span, 33 ft 104n (10,31 m) 
Length, 25 ft On (7,62 ml Height, 9 ft 10 in (2.99 m) 
Wing area, 306.6 9q ft (28.47 m’), 


BRISTOL Tyre 105 
BULLDOG IIIA 


‘The result of progressive experiments with Mercury 
‘engine installations and a series of wind tunnel tests 
tho Bulldog IA was built as a private venture during 
1931, being flown for the first tne on 17 September of 
that year. By comparison with the standard Mk IIA, the 
Bulldog IIA had deeper, biconvex wing sections, per 
muitting the fuel tanks to be accommodated completely 
within the wing profile; reduced lower wing chord to 
improve the pilot's view; single ia place of double lift 
Wwites; a deeper reat fusolage of increased suffness; a 
short-chord Townend ring for the Bristol Meronry 1V8.2 
engine of 660 hp, and undercarriage wheel spats, The 
first Bulldog IA crashed on 30 March 1933, after 
demonstrating a 33 mph (83 km/h) speed superiority 
‘over the Mk IIA at 15,000 fr (4 672 m), A second proto: 
type was built, also as a private venture, and flown on 
13 Apnl 1933, but a year later this was converted as the 


UK 


— 


{Above top) Bulldog ILA (with late-style fin) used by a 
Flight Leader of No 17 Sqn, RAF Upavon, 1934, and 
(above) Bulldog IIA of the Swedish FlygMortilj 1, 1935. 
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‘The original Bulldog IIA, fitted with a Mercury IVS.2 
for extended trials at Martiesham Heath. 


four-gun Bulldog IV prototype. Max speed, 208 mph 
(396 km/h) at 15,000 ft (4572 m). Empty weight 
2,800 lb (1270 kg). Loaded weight, 4,000 lb (1 814 kg) 
Span, 33 ft 8in (10,26 m). Length, 25 fe 4 in (7,72 m). 
Height, 9 tt in(2,77 m). Wing area, 294 5q ft (27,31 m°) 


BRISTOL Tyre 105 
BULLDOG IVA 


Operating on skis, the Bulldog IVA above in Finnish 
service in Spring 1942 with TLeLv 35, passed to the Air 
Fighting School in the following summer. 


government signed a contract for 17 Bulldog IVAs 
powered by the Mercury VIS.2 engine rated at 620 hp 
for take-off and 654 hp at 15,500 ft (4724 m), enclosed 
by a long-chord cowling. Delivered early in 1935, the 
Finnish Bulldog IVAs carried an armament of two 
0,303-in (7,7-mm) Vickers Mk If machine guns and re- 
mained in first-line service until the spring of 1940, Max 
‘speed. 175 mph (282 km/h) at sea level and 225 mph 
(362 km/h) at 16,000 ft (4 877 m). Time to 10,000 ft 
(3.050 m), 4.68 min. Empty weight, 2,690 lb (1 220 kg) 
Max loaded weight, 4,100 Ib (1 860 kg), Span, 33 ft 8 in 
(10,26 m), Length, 26 ft 2¥ in (7,68 m). Height, 9ft 
10% in (3,02 m). Wing area, 293.6 sq ft (27,27 m*) 


BRISTOL Type 107 BULLPUP UK 


‘The Bulldog IVA (above) was an export variant of the 
Bristol fighter biplane, derived from (below) the second 
Bulldog IIIA built in 1932/33, 


Intended to meet the requirements of Specification 
F.7/30 calling for a four-gun day-and-night fighter, the 
Bulldog IV prototype was, in fact, the second Bulldog 
IIA converted. Flown in its new guise in the spring of 
1934, it competed with the Gloster $.$.37 (prototype of 
the Gladiator) which was eventually selected to fulfl 
the requirement. However, in April 1934, the Finnish 


‘The first Bulldog IVA for Finland (below), soen in 
October 1934, still survives in a Finnish museum, 


Bristol Type 107 Bullpup with Mercury IIA engine, 


Of similar construction to the parallel Type 105 Bulldog, 
the Bullpup was ordered in prototype form to partic 
pate in the F.20/27 interceptor contest. It was fi 
flown on 28 April 1928 with a Jupiter VI engine in place 
of the 480 hp Bristol Mercury IIA for which it was in- 
tended. With the latter engine it was evaluated at Mar 
tlesham in the spring of 1929. Smaller and faster than 
the Bulldog, and possessing superior handling charact 
etistics to those of its stablemate, it was nevertheless 


deemed to afford an insufficient advance to warrant 
production, and the sole prototype was utilised as an 
‘engine test-bed until 1938 when it was scrapped. Max 
speed, 190 mph (306 km/h). Empty weight, 1,910 1b 
(866 kg). Loaded weight, 2,850 Ib (1293 kg). Span, 30 ft 
On (9,14 m). Length, 23 ft 6 in (7,16 m). Height, 9 ft 5 in 
(2.87 m), Wing area, 230 sq ft (21,37 m’) 


(Below) The Bullpup with original uncowled Jupiter 
engine and larger rudder fitted after first flight, 


BRISTOL Tyre 123 


The Type 123 was built as a private venture to meet the 
requirements of Specification F.7/30, a 696 hp Rolls: 
Royce Goshawk III steam-cooled engine being pro- 
vided by the Air Ministry, Of high-tensile steel con. 
struction with fabric-covered wings, rear fuselage anc! 
tailassembly, the Type 123 carried an armament of four 
fuselage-mounted 0.303-in (7,7-mm) Vickers machine 
guns, and was first flown on 12 June 1934, having been 
delayed by difficulties with the engine cooling system. 
Subsequently the Type 123 was found to suffer from lat 
eral instability at high speed and further development 
was abandoned, Max (design) speod, 235 mph 
(378 km/h) at 14,000 ft (4 267 m). Empty weight, 
4.300 tb (1 497 kg). Loaded weight, 4,737 Ib (2 149 kg) 
Span, 29ft 7 in (9,02 m). Length, 26 ft 2 in (7,67 m). 
Height, 9 ft 6 in (2,89 m), Wing area, 248 sqft 


(23,04 m*) 


(Above and below) The Bristol Type 123 privat 
venture fighter prototype, which encountered lateral 
instability at high speed and was abandoned. 
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BRISTOL Tyre 133 UK 


‘A further private venture design for the F.7/30 com: 
petition, the Type 133 single-seat fighter featured a for 
ward fuselage of girder-type construction, a mono- 
coque rear fuselage and Alclad stressed skinning 
Powered by a Bristol Mercury VIS.2 rated at 620 hp for 
take-off and carrying an armament of two synchronised 
0.303-in (7,7-mm) Vickers guns in the fuselage and a 
Lewis gun of similar calilre mounted above each main’ 
wheel housing, the Type 133 flew for the first time on 8 
June 1934. After completing a considerable amount of 
flying, on 8 March 1935 the prototype got into a flat spin 
and the engine stopped, the pilot baling out and the air 
craft being destroyed, No further development was 
undertaken. Max speed, 260 mph (418 km/h). Empty 
weight, 2,322 Ib (1053kg), Loaded weight, 4,738 1b 
(2149 kg). Span, 39 ft 0 in (11,89:m). Length, 28 fr 0in 
(8,53 m). Height, 9 ft 9 1n (2,97 m). Wing ares, 247 sq ft 
(22,95 m*) 


(Above and below) Destroyed after nine months of 
flight testing, the private-venture Type 133 was 
Bristol's first low wing monoplane fighter. 


BRISTOL Type 146 UK 
Embodying the lessons learned from the Type 133, the 
‘Type 146 was a single-seat eight-gun all-metal fighter 
of monocoque construction with stressed duralumin 
skinning. Intended to meet the requirements of Speci 
fication F,6/34, the Type 146 was designed for a fully 
supercharged Bristol Perseus radial of 835 hp, but the 
sole prototype completed was fitted with an 640 hp 
‘Mercury IX owing to the non-availability of the in- 
tended power plant. Armament comprised four 
0.303-in (7,7-mm) Browning machine guns in each 
wing, Delayed in completion through its low develop: 
ment ptiority, the Type 146 was finally flown on 11 
February 1938, but was already out-dated by the Mer 
lin-engined Hurricane and Spitfire. After trials at Mar 
Hesham Heath, it was returned to the manufacturer to 
participate in a local RAF display, where it collicied with 
a display set-plece while landing and was scrapped 


(Below) The Bristol Type 146, built under Air Ministry 
contract, introduced eight-gun armament. 


BRISTOL 


‘The Bristol Type 146 fighter with Mercury engine. 


forthwith. Max speed, 287 mph (462 kea/h) at 15,000 ft 
(4 872 m), Time to 10,000 ft (3 050 m). 267 min. Empty 
weight, 3,283 lb (1489 kg). Loaded weight, 4,600 lb 
(2.086 kg). Span, 39 ft 0 in (11,89 m). Length, 27f Oin 
(8,23 m). Height, 10 ft 4 in (3,15 m). Wing area, 220 sq ft 
(20,44 m*) 


BRISTOL Tyre 142M 
BLENHEIM IF UK 


‘The Blenheim IF three-seat long-range day and night 
fighter was an adaptation of the standard Blenheim 1 
bomber. Initiated in 1938, this comprised simply the 
provision of some light armour protection for the pilot 
and a reflector sight for a quartet of 0.303-in (7.7-mm) 
Browning machine guns mounted in a ventral pack 
‘These supplemented the normal armament of a single 
wing-mounted Browning plus a Vickers “K" gun of 
similar calibre installed in a semiretractable BI Mk III 


(Immediately below) Blenheim IF in day fighter finish, 
with No 25 Sqn at North Weald in 1940/41 and (bottom) 
a Blonheim IF of No 54 OTU in all-black night fighter 
finish, 


(Above and below) For operation as a night fighter in 
1940-41, the Blenheim IF was fitted with early AI Mk IL 
radar with serials on the port wing. 


hydraulically-operated dorsal turret. ‘The first RAF 
squadrons converted to the Blonheim IF lato in 1938, 
fand seven squadrons were operating this type when 
WW IIbegan. Daylight operation in areas where enemy 
single-seat fighters were active proved suicidal and the 
type was eventually confined to night fighting, being 
virtually withdrawn from operations by mid-1941 
Powered by two Bristol Mercury VIM radials rated. at 
840 hp at 14,000 ft (4 267 m), the Blenheim IF provided 
the bulk of the nocturnal fighter defence of the UK 
during the winter of 1940-41, equipped with early Al 
radar. Max speed, 263 mph (423 ka/h) at 10,000 ft 
(3.050 m), 278 mph (447 km/h) at 16,000 tt (4.672 m). 
Time to 6,000 ft (1 624 m), 3.9 min. Max range 1,050 mals 
(1690 kim). Empty equipped weight, 8,840 lb (4 010 kg). 
Normal loaded weight, 12,200 lb (5 594 kg). Span, 66 ft 
4 in (17.17 m). Length, 39 ft 9 in (12,12 m). Height, 9ft 
10 in (3,00 m). Wing area, 469 sq ft (43,57 m:) 


BRISTOL 


(Above) This Blenheim IVF was flying long-range 
shipping protection patrols with No 248 Sqn in 1940. 


BRISTOL Tyre 149 
BLENHEIM IVF UK 


‘The Blenheim IVF carried four Brownings in the ventral 
pack, for service with Coastal Command. 


‘To provide RAF Coastal Command with a long-range 
anth-shipping strike fighter, the four-gun ventral pack 
evolved for the Blenheim IF was applied in 1939 to the 
Jong-nose Blenheim IVL bomber. This, with reflector 
gun sight, armour plate, self-sealing tanks and addi 
tional radio (including IFF), became the Blenheim IVF. 
eight Coastal Command squadrons eventually operat 
ing the type. Two RAF squadrons (Nos 25 and 600) also 
operated flights of AI Mk III radar-equipped Blenheim 
IVFs on nocturnal patrols over the North Sea and the 
‘Thames Estuary, Powered by two Bristol Mercury XV 
radials rated at 995 hp at 9,250 ft (2820 m), the Blen 
heim IVF carried the same armament as the Blenheim 
and had virtually disappeared from first-line service 
by 1943, Max speed. 260 mph (418 kxn/h) at 12,000 ft 
(3.658 m), 259 mph (407 kea/h) at 15,000 ft (4572 m). 
Time to 6,000 ft (1524 m), 4.1 min. Empty equipped 


(Above top) Beaufighter IF day fighter of No 25 Sqn and 
(immediately above) a Mk IC of No 252 Sqn. 


weight, 9,200 Ib (4179 kg). Normal loaded weight, 
13.800 lb (6 260 kg). Span, 56 ft 4 in (17,17 m). Length. 
42 ft 7 in (12,98 m). Height, 9 ft 10in (3,00 m). Wing 
area, 469 sq ft (43,57 m’). 


BRISTOL Type 156 
BEAUFIGHTER IF UK 


Designed by L G Frise, the Type 156 Beaufighter was 
virtually a fighter variant of the Type 152 Beaufort re- 
connaissance and torpedo-bomber, the first af four pro: 
totypes flying on 17 July 1939, two weeks after an initial 
production contract had been placed to Specification 
F.17/39, calling for 300 aircraft (including the proto- 
typea). As the Beaufightor IF, the first production ver 
sion was cleared for RAF service on 26 July 1940, being 
powered by two 1,400 hp Bristol Hercules III engin 
supplanted later in the production run by 1,500 hp Hi 
Jes XIs. Armament comprised four fuselage-mounted 
20:mm Hispano cannon, supplemented, after the first 
60 aircraft, by six wing-mounted 0.303-in (7,7-tm) 
Browning machine guns. AI Mk IV radar was fitted to 
the Beaufighter IF for the noctun m Septem 
ber 1940, and the 100th aircraft was completed on 7 
December of that year, with the 200th being rolled out 
five months later, on 10 May 1941. A variant evolved 
specifically for RAF Coastal Command for shipping 
strikes and the protection of coastal shipping was the 
Beaufighter IC. The following data relate to the Her 
cules XI-powered Beaufighter IF. Max speed, 306 mph 
(492 ken/h) at sea Jovel, 323 mph (520 kav/h) at 15,000 ft 
(4572 m). Time to 10,000 ft (3.050 m), §.8 min. Normat 
range, 1,170 mis (1 883 km). Empty equipped weight, 
14,069 Ib (6 382 kg). Max loaded weight, 21,1001b 
(9571 kg). Span, 57 ft 10.in (17,63 m). Length, 41 ft 4in 
(12,60 m), Height, 15 ft 10in (4,82 m). Wing area, 
3 8 ft (46,73 mr). 


(Below) Carrying “arrow head’ aerials of Al Mic IV, this 
Beaufighter IF night fighter served with No 604 Sqn. 
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BRISTOL Type 156 
BEAUFIGHTER IF 


Atanearly stage in the Beaufighter's production life, an 
alternative Merlin-engined version, the Beaufighter Il 
‘was ortlered to counter limitations in Hercules engine 
availability. Three of the first production Beaufighters 
had been allocated to Rolls-Royce in 1939, and these 
subsequently served as prototypes for the Beaufighter 
1, the first lying in July 1940, Powered by 1,260 hp Mer- 
lin XX engines, the first production Beaufighter IF flew 
on 22 March 1941, but the performance of this model 
proved disappointing and particularly so when fitted 
with AI Mk IV radar and sporting the standard soot- 
black night finish. Only 450 Beaufighter Ils were there- 
fore built, compared with 914 Beaufighter Is, Two Mk 
Ils were converted as prototype Beaufighter Vs which 
differed from the standard Merlin-engined variant in 
having the inboard pair of Hispano cannon and the 
wing-mounted machine guns supplanted by a Boulton 
Paul BPA I turret with four 0,303-In (7,7-mm) machine 
guns located just aft ofthe pilot's cockpit. Development 
of the Mk V was subsequently abandoned. Armament 
of the standard Mk IIF was the same as that of the Mk 
IF, Max speed, 283 mph (455 km/h) at 15,000 ft 
(4572 m), 321 mph (516 km/h) at 20,200 ft (6 157 m). 
Normal range, 1,040 mig (1674 km). Empty equipped 
weight, 13,600 lb (6 169 kg). Normal loaded weight, 
20,290 ib (9 203 kg). Span, §7 fe 10 in (17,63 m). Length, 
42 9in (13,03 m), Height, 15 ft 10 in (4,82 m). Wing 
area, 503 8q ft (46,73 m*), 


UK 


‘The Beaufighter IIF (above and below), with Al Mk IV 


radar for night fighting, was distinguished by having 
‘Merlin engines in place of the original Hercules, 


BRISTOL Type 156 
BEAUFIGHTER VIF UK 


Early in 1941, the Bristol Hercules VI engine rated at 
1,695 hp at 6,000 ft (1 829 m) became available for Beau- 
fighter installation. Designated Beaufighter VI with the 
more powerful engines, this model supplanted the 
Interim Hercules XI-powered Mk I and began to enter 
service with both Fighter Command and Coastal Com- 
mand at the beginning of 1942. For the nocturnal inter- 
cept role, the Beaufighter VIF was fitted with cent 

‘metric AI Mk VII radar in the “thimble” nose. In March 
1942, work began on the adaptation of Coastal Com- 
mands Beaufighter VIC for the torpedo-fighter role 
with a single 22.5-in (57,16-cm) US or 18-in (45,7-cm) 
British torpedo, The introduction of the torpedo-carry 

ing Beaufighter VIC revolutionised air-sea warfare 

From May 1943, Beaufighter VICs carrying eight rocket 
Projectiles in lieu of wing guns were also introduced, 

‘Total production of the Mks VIC and VIF amounted to 
1,852 aircraft. Max speed, 333 mph (536 km/h) at 
15,600 ft (4 755 m), 325 mph (523 km/h) at 8,500 ft 
(2590 m). Normal range, 1,540 mis (2 478 km) at 
190 mph (306 km/h). Empty equipped weight, 14,600 Ib 
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‘As a night fighter, the Beaufighter VIF introduced the 
improved AI Mk VII radar in a “thimble” nose fairing, 


(6622kg). Max loaded weight, 21,600 Ib (9 798 kg). 
Span, 57 ft 10 in (17,63 m). Length, 41 ft 8 in (12,70 m). 
Height, 15 ft 10in (4,82 m). Wing area, 503 sq ft 
(46,73 m"). 


BRISTOL Type 156 
BEAUFIGHTER TF X 


‘The Bristol Beaufighter TF Mk X in final configuration. 


‘The Beaufighter TF X anti-shipping strike fighter dif 
fered {rom the Mk VIC in having Hercules XVII engines 
better suited for the low altitudes at which Coastal 
‘Command operated its Beaufighters. Apart from early 
production examples, it standardised on Al Mk VIII 
radar (which had been found suitable for the air-to- 
surface mode) in a “thimble” nose. A Vickers 0.303-in 
(7,7-mm) "K" gun was introduced for use by the ob- 
server, and two 250-Ib (113,4-kg) and two 600-tb (26,8 
kg) bombs or eight rockets could be carried as alterna 


tive offensive Joads to the torpedo. To rectify some 
deterioration of handling owing to increased weights, a 
large dorsal fin and elevators of increased area were in: 

troduced. The TF Mk X was usually operated as a two 
seater, but provision was made for a third crew mem- 

ber. Production of the TF Mk X totalled 2,205, and a 
further 163 of an essentially similar variant, the Beau- 
fighter XIC, were produced, these differing only in that 
they lacked torpedo gear. Production of a version 
basically similar to the TF Mk X was undertaken in 
‘Australia as the Beaufighter Mi 21. Four 0-6-in (12,7. 

mm) guns replaced the six 0.303-in (7,7-mm) weapons 
in the wings and Hercules XVIII engines were in 

stalled. The first Mk 21 flew on 26 May 1944, and a total 
of 364 was built. The following data relate to the TF Mk 
X Max speed, 303 mph (488 km/h) at 1,300 ft (396 m); 
318 mph (512 km/h) at 10,000 ft (3 050m), Normal 
range, 1,470 mis (2.366 km) at 205 mph (330 km/h). 
Empty equipped weight, 15,592 lb (7072 kg). Max 
Toaded weight, 25,400 Ib (11 621 kg). Span, 57 ft 101n 
(17,63 m). Length, 41 ft 8 in (12,70 m). Height, 16 ft 10 in 
(4,82 m). Wing area, 503 sq ft (46,73 m’). 


BRITISH AEROSPACE 
SEA HARRIER 


A single-seat shipboard V/STOL multi-role fighter 
derived {rom the Hawker Siddeley Kestrel via the Har 
ier close air support and tactical reconnaissance air 
craft, the Sea Harrier stemmed from initial project de- 
sign studies completed early in 1972 by Hawker 


UK 


‘The British Aerospace Sea Harrier FRS Mk 1. 


(Above top) Beaufighter TF Mk X of No 254 Sqn in 
1944/45 and (above) a Dominican TF Mk X in 1948. 


(Below) A late production Beaufighter TF Mk X with 
‘extended dorsal fin and underwing rocket projectiles, 


(Above) A pair of Sea Harrier FRS Mk 1s, displaying 
the chequerboard rudders of 801 NAS, HMS Invincible, 


‘The Sea Harrier FRS Mk 2 (below) introduced Blue 
‘Vixen pulse-Doppler radar and AIM-120A missiles. 


Siddeley, A decision to proceed with full development 
was announced on 15 May 1975, tho first Sea Harrier 
flow on 20 August 1978, and 57 of the initial production 
version, the FRS Mk 1, were suppliext to the Royal Navy, 
plus 23 essentially similar Mk 519 to the Indian Navy 
Powered by a 21,500 Ib st (9 750 kgp) Rolls-Royce 
Pegasus 104 vectored-thrust turbofan, the Sea Harrier 
FRS Mic 1 had provision for four wing pylon-mounted 
AIM-9 Sidewinder (Matra Magic on Mk 51) AAMs, plus 
two ASM8 of Sea Engle ot Harpoon type. Two 30mm 
cannon pods could be attached benoath the fuselage 
‘A mid-lile upgrade of the FRS Mk 1 incluc 
of Blue Viwn pulse-Doppler radar 
down/shoot-down" capability, the ability to 


arty four 
‘AIM-120 AAMs. a lengthened rear fuselage resulting 


from insertion of a 13.75-in (35-cm) plug aft of wing 
trailing edge, a redesigned cockpit, improved systems 
and a Pegasus 106 with the same rating as the 104 
With these changes the fighter became the Sea Harrier 
FRS Mk 2, the first of two development aircraft fying 
‘on 19 September 1988, Now redesignated FA2, 29 Sea 
Harriers remain in service: about: half new-build: the 
others upgraded FRSIs, the last of which was 
delivered in 2000, The following data relate to the FRS 
Mk 2, Max speed, 720 mph (1 189 Km/h) at 1,000 ft (305 
1m), ot Mach=0,95, 607 mph (977 km/h) at 36,000 ft 
(10 975 m), or Mach=0, 92 Combat radius (high 
altitude intercept), 480 mis (772 km). Empty weight 
(operational), 14,500 Ib (6 577 kg). Max loaded weight, 
26,500 1b (12.020 kg). Span, 27ft 3 in (8,31 m). Length 
46 ft 3 in (14,10 m). Height, 12 f 2 in (3,71 m). Wing 
area, 201.1 sq ft (18,68 m'), 


BRITISH AEROSPACE 
HAWK 200 UK 


‘The Hawk 200 is a single-seat dedicated multi-rle 
lightweight fighter derivative of the two-seat Hawk 
basio/advanced trainer and light tactical aircraft It 
shares with the Hawk 100 tandem two-seat advanced 
systems trainer and light attack aircraft much of the 
avionic equipment and the Rolls-Royce Turboméca 
‘Adour 871 turbofan of 5.845 Ib st (2 650 kgp). 80 per 

nt structural commonality with the two-seater being 
retained aft of the cockpit. Armament could ca 


prise 


coither one oF twe lly-mounted 25-mnm or 27-n 
the maximum ordnance load (including the 
Hon) being 7.700 tb (3 500 kg). The first prototype 
‘on 19 May 1996, with the first p 

owing on 24 Apnt 1987. A further 
) APG-66H radat, flew on 13 
3 uded Indonesia (16 Mk 
209), Oman (12 Mk 203) and Malaysia (18 Mk 208). Max 
speed, 645 mph (1 038 km/h) at 8,000 ft (2 440 m), o 
Mach=0.87. Max initial climb, 11,810 ftvmin (6847 
m/sec). Range (in al), 554 mls (892 ken). Empty 
weight, 9,100 Ib Max loaded weight, z 


as flow 


at fol 
ted wi 


(Above) The single-seat BAe Haws 200, in its 
production form and (below) carrying a full external 
load of seven 1,100-1b (500-g) bombs. 


BURGESS 


g), Span, 20 ft 9 in (9,39 m). Length, 37 ft 4 
Height, 13 ft 8 in (416 m), Wing area, 
2 ft (16,69 1 


BURGESS (HT-B) HT-2 USA 
In the late autu 
jequirement whi 
a float-equippe 


speed of at least 


n of 1916, the US Navy framed a 
iscued on 17 November, called for 
gle-seat fighting scout: with @ max 
mph (153 km/h) and an end: 
Tt was envisaged that a 165 hp Gnome 
pe Would be used. To 


o-soupape ON rotary en 


meet this requirement, W Starling Burgess of the 
Burgess Company of Marblehead, Mass, a division of 
the Curtiss Aeroplane and Motor Corporation, 


produced the HT-B which was demonstrated to the 
avy Department on 19 May 1917. A fabric-covared 
p which close attention had beon 

cleanliness, the HT-B had fabric 
nterp tts floats 
ying shock absorbers "The intended armament 
comprised a single 0.3-in (7,62mm) machine gun, but. 
the rotary engine being unavailable, the HT-B was 
fitted with a water-cooled Curtiss OXX-2 of 100 hp. 
With this {t was underpowered, max attainable speed 
being 85 mph (137 km/h), Nevertheless, the Navy 
considered the HT-B to possess excellent aerodynamic 
and hydrodynamic qualities, placing a conttact for six 


esquiplane 


the sho 


examples (later amended to include two additional 
aircraft), Known unotticially as the Speed Scout, the 
firwt HT-B wae delivered to Squantum on 11 September 
1917, and the second to Pensacola in the following 
month, nei arrying armament, These were 


followed by six more of a slightly modified version 
known as the HT2, all being delivered by the end of 
1917. No details of the subsequent caroer in US Navy 
service of the HT-B are available, but this is understood 
to have been brief and did not long survive the demise 
f the Burgess Company in November 1918. Max 
peed, 85 mph (137 km/h) at 1,000 ft (305 mm) 
Endurance, 20 hrs, Span, 34 ft 4 in (10,46 m). Length, 
22 f 2 in (6.87 m) Height, 10 9 mn (3,28 m), 


(Above) Also known as the Speed Scout, the Burgess 
HTB sesquiplane was the prototype for the slightly 
‘modified H-2 (below) of which six were built in 1917, 
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BUSCAYLET-BECHEREAU 


BUSCAYLET-BECHEREAU 2 France 


A derivative of the Letord-Béchereau 2 embodying 
some redesign and built by Buscaylet Pére et Fils: 
Bobin, the BB2 single-seat fighter was tendered to 
‘meet the requirements of the 1923 C1 programme and 
the sole prototype was flown in 1924. Powered by a 
500 hp Salmson 18Cm 18-cylinder water-cooled engine 
driving the propeller via an extension shaft, the BB2 
was of essentially similar configuration to that of the 
earlier LB2, but replaced the inclined aerofoil surfaces 
between the undercarriage structure and mid span 
with very substantial struts. Armament comprised the 
standard pair of 7,7-mm machine guns. Prototype trials 
proved disappointing and the aircraft was discarded 
from the official short list of contenders, However. 
further development as a two-seat fighter was later 
undertaken by its designer, Louis Béchereau, after his 
appointment as chief of the airframe design staff of the 
Salmson company. Max speed, 155 mph (260 km/h) at 
9,840 ft (3.000 m). Empty weight, 2,976 Ib (1 360 kg). 
Loaded weight, 3,876 Ib (1768 kg). Span, 45 fe 11%3 in 
(14,00 m). Length, 32 ft 90 in (10,00 m). Height, 9 ft 
10 in (3,00 m). Wing area, 419.81 3q ft (39,00 m’ 


(Above and below) The Buscaylet-Béchereau 2 was 
offered for the 1923 C1 programme, but testing in 1924 
proved this sole prototype to be unsatisfactory, 


BUSCAYLET-DE MONGE 5/2 France 


During 1922, Buscaylet Pere et Fils-Bobin produced an 
exceptionally clean single-seat parasol fighter mono- 
plane designed by Louis de Monge. Known as the Bus- 
caylet-de Monge 8/2, the fighter was of metal construc: 
ion with metal fuselage skinning and wooden wing 
skinning, Provision was made to fit auxiliary stub 
wings (serving to increase the wing area from 
258,94 sq ft/24,0 m* to 344.46 sq ft/32,0 m’) to convert 
the aircraft to sesquiplane configuration for the high 
altitude rdle. Powered by a 300 hp Hispano-Suiza 8Fb 


‘The Buscaylet-e Monge 6/2 parasol fighter. 


{41 Canopy rancie 

42 Plots Martr-Bahe Typ 10 9-0 
ection saat 

43 Siing canapy rat 

{44 Menatae detoratng cord MOD carepy 
bean 

46 Starboard engne- ar rtsse 

46 Cockpt canapy cover 

47 Enction seat Peacrest 

48 Crogue parachute conte 

{09 Paracrute roan eter 

$50 Boundary layer sp duct 

‘51 Cockpt ae constioning plant 

{2 intake cartre-body tng 

{5 Ram ae dacharge 10 engre ntabe 


(57 Ae conitoning nyse ram a intakes 
(68 Sunday layers sil duct canopy cut 


78 Engne montonng and recording 


equement 
70 Forward nazz tang 
180 Fan ar \cod trea swivting ze 


(GTSAPU, 


100 Leading edge 409100 
101 Racton contr ar ducing 

102 Aeron contol rod 

108 Starboard wing integra vl tank; total 


ete Yt capaciy 890 br gw 8 0 


104 Fuel system org 
105 intr’ pon atinctorar bard 
106 Starboard wn Sciewnder staan 


199 AIM-120 vancid medium rae A 
‘ar misses [AMPAAM), four 

420 Fus-tank-mounted mise po 

421 Rear huselage stretched avion 
‘equipment bay 

¥22 Veriral gun packs 

123 Starboard aieron 

‘124 Fuel jtison pipe 

425 Starboard plain fap 

128 Trating-edge root faring 

127 Water metal filer cap 

128 Wing singing pont 

429 Ant-colsion ight 

190 Watermetnano| jection 

131 Engne fre extngusher Bote 

182 Pap operating rod 

139 Flap hyarauli jack 

194 Fu contents transmitters 

185 Roa fuselage integra ful tank 

136 Fam air tine housing 

137 Turbine doors 

138 Emergency ram alr tua 
postion) 

199 Rear fseioge ames 

140 Fam ar turtn ack. 

141 Cooling system ram air intake 

142 Ar systor eat exchanger 

449 HE tuner 

114 HF notch aria 

145 Rudder conto inkage 

146 Staoard at: moung tall 

147 Teriperature sansor 

148 Tain construction 

149 Forward dar warning rece 

10 VHF aera 

81 Fin tip ata faring 

152 Pudow 

183 Rudder oo hinge 


val 


104 


BUSCAYLET-DE MONGE 
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BUSCAYLET-DE MONGE 


Designed to be readily adaptable as a sesquiplane, the 
Buscaylet-de Monge 5/2 flew only as a monoplane. 


water-cooled engine and carrying an armament of two 
7,7-mim synchronised machine guns, the Buscaylet-de 
Monge 5/2 was flown for the first time in 1923 at Villa 

‘coublay, but was declared trop modeme for service 
use, further development being abandoned, Max 
speed, 168 mph (270 km/h) at sea level, 162 mph 
(260 km/h) at 6,560 ft (2000 m). Loaded weight, 

2,976 lb (1.260 kg). Span, 95 ft 946 in (10,90 m). Length, 
29 ft Blin (7,1 m). Height, 8 ft 1044 in (2,70 m). Wing 
area, 268,34 sq ft (24,0 m°), 


CAMS 31 


‘The only fighter among the long line of fying boats pro- 

duced in the ‘twenties and ‘thirties by the Chantiers 
‘Aero-Maritimes de la Seino, the CAMS 31 single-seat 
two-bay equi-span unstaggered biplane was flown for 
the first time in November 1922. Of wooden construc: 

Yon and carrying an armament of two fixed forward: 

firing 7.7-mm Vickers machine guns, the CAMS 31 was 
powered by a 200 hp Hispano-Suiza 8Fb water-cooled 
engine driving a two-bladed pusher propeller. A 
second prototype was built and flown in 1923, this 
having a shorter-span (34 ft 11% in/10,66 m), broader 

chord wing possessing the same gross area, the two 
prototypes: being respectively known as the Types 22 
‘and 23 (indicating the year in which each aircraft frst 
flew). No production was undertaken, The CAMS 31 

like other CAMS ‘boats, was designed by the CGCA 
(Compagnie Génerale de Constructions Aéronau- 

tiques) to which the rights reverted in 1925, whereupon 
this fighter was restyled Metéore 31. The following 
data relate spocifically to the CAMS 31 Type 22. Max 
‘speed, 124 mph (200 km/h) at sea level. Time to 3,280 ft 
(1000 m), 3 min. Range, 248 mis (400 km), Empty 
Weight, 2,904 lb (1045 kg). Loaded weight, 9,920 Ib 
(1.506 kg). Span, 96 ft 87 in (11,20 m). Length, 28 ft 
10% tn (8,80 m), Height, 10 ft 04s in (3,06 m). Wing area, 
356.22 sq fe (33,00 m*) 


France 


‘The CAMS 31 flying boat (below) did not proceed 
beyond the construction of two prototypes. 


CANADAIR CL-13 SABRE Canada 


With the selection in 1948 by the RCAF of the North 
American F-86A Sabre as its next-generation Aighter it 
‘was envisaged from the outset that the indigenous 
Orenda engine would replace the J47. In the event, this 
intention was to be frustrated by delays in power plant 
availability, and it was not until 30 July 1953 that a pre- 
series aircraft was flown with the Canadian engine as 
the CL-13A Sabre 5. Almost three years prior to this 
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Built under North American licence, the CL-13A Sabre 5 
(above) used the Orenda 10 engine. 


event, North American had re-engined an F-B6A-5 with 
an Orenda 3 as the F-86A/O, this having flown in 
October 1950. The 100th licence-built F-86E airframe 
completed by Canadair had been similarly powered as 
the CL-13 Sabre 3 (alias F-86J) and flown on 4 June 1952. 


‘The Canadair-built Sabre 6 (above) featured full-span 
slats and the more powerful Orenda 14 turbojet. 


Fitted with a 6,355 lb st (2883 kgp) Avro Orenda 10 
turbojet, the Sabre 5 retained the armament of six 0.5-in 
(12,7-mm) machine guns and had the slatless extended 
wing leading edge introduced on the F-86F. A total of 
370 Sabre §s was built, of which 75 were presented to 
the Federal German Luftwaffe, before production de- 
liveries commenced of what was to prove the definitive 
(Canadair-built model, the CL-13B Sabre 6, first own on 
2 November 1954. This differed essentially from the 
‘Sabre 6 in having the two-stage Orenda 14 of 7.275 lb st 
(3.300 kgp), and initial aircraft had a wing similar to 
‘that of the Sabre 5, but later Sabre 6s reinstated wing 
slats. Of the 655 Sabre 6s built, six were supplied to 
Colombia, 34 to South Africa and 225 to Federal Ger: 

many. The CL-13C was a Sabre 5 with an area-ruled 
fuselage and the CL-13E was a Sabre 6 fitted with an 
afterburner. The following data relate to the Sabre 6. 

Max speed, 710 mph (1 143 km/h) at sea level, 620 mph 
(998 km/h) at 36,000 ft (10975 m). Initial climb, 

11,800 ft/min (60 m/sec). Empty weight, 10,618 lb 
(4 816 kg). Loaded weight (clean), 14,613 Ib (6 628 kg). 
Span, 37 ft 1¥s in (11,31 m). Length, 37 ft 6 in (11,43 m) 
Height, 14 ft 9in (4,50 m). Wing area, 313.37 sqft 
(29,11 m*), 


CANT 25 


Developed by the Cantieri Riuniti dell'Adriatico, the 
CANT 25 was a single-seat shipboard fighter flying 
boat of wooden construction mounting a fixed forward- 
firing armament of two 7,7-mm Vickers machine guns. 
‘he initial version, the CANT 25M which appeared in 
1931 and was used for catapult trials aboard Italian war- 


Italy 


ships, had Warren truss-type interplane bracing and 
was powered by a 410 hp Flat A.20 12-cylinder water- 
cooled engine driving a two-bladed pusher propeller 
This type was succeetied by the GANT 25 AR (Ali 
Ripiegabili,or Folding Wings) powered by a 440 hp ver 

ion of the A.20 engine, and featuring vertical inter 
plane bracing struts, strengthened tailplane bracing 
and aft-folding outer wing panels, The following spect 
fication relates to the CANT25 AR, Max speed, 152 mph 
(245 km/h) at sea level. Time to 16,405 ft (5 000m), 
26.6 min. Range, 569 mis (900 km) at 74.5 mph 
(120 km/h). Empty weight, 2,813 1b (1.276 kg). Loaded 
weight, 3,761 lb (1 706 kg). Span, 34 fe 145 in (10,40 m), 
Length, 28 ft 813 in (8,75 m). Height, 10 ft246 in (3,12 m). 
Wing area, 332.6 sq fe (30,90 mr’) 


‘The CANT 26AR fighter lying boat (above) had folding 
wings, the original CANT 25M (below) having Warren- 
truss interplane bracing. 


CANTILEVER AERO BULLET USA 


The first of two single-seat cantilever sesquiplanes de- 
signed by Dr William W Christmas of the Cantilever 
Aero Company with the assistance of Vincent J Bur- 
nelli, and built by the Continental Aircraft Company, 
was flown for the first time in mid-January 1919. It 
crashed and was totally destroyed shortly after its first 
take-off Initially known as the Scout and subsequently 
as the Bullet (or Christmas Bullet), it was powered by a 
185 hp Liberty 6 six-cylinder water-cooled engine and 
was primarily of wooden construction. Unusual 
features included the use of internal rotating torque 
tubes to operate the ailerons (although conventional 


Fables were fitted at one stage) and a warping tail 

lane, The second prototype was powered by a Hall- 
Scott L-6 six-cylinder water-cooled engine and this also 

fashed on its first flight in the summer of 1919, de 
Wvelopment subsequently being abandoned. The follow: 
fing performance data were claimed but are believed 
exaggerated. Max speed, 175 mph (282 km/h), Ceiling, 
14,700 ft (4 480m). Range, 550 mils (885 km). Empty 
Iweight, 1,820 Ib (825 kg). Loaded weight, 2,100 Ib 
(952,5 kg). Span, 28 ft Oin (8,53 m). Length 21 ft 0in 
(6.40 m). Wing area, 170 sq ft (18.79 m*) 


(Above and below) The first of the two Christmas 
Bullets, both of which crashed on their first fights. 


CAO 200 


Built by the Société National de Constructions Aéro- 
nautiques de TOuest (SNCAO) at the former Nieuport 
plant as a progressive development of the Loire-Niew 
port 161, the GAO 200 single-seat fighter was designed 
by M Marie and was intended to take the 1,100 hp His 
panoSuiza 12Y-61 12-cylinder liquid-cooled engine 


France 


the CAO 200 carried an armament of one engine- 
mounted 20-mm Hispano-Suiza 404 cannon and two 
wing-mounted 7,5-mm MAC 1934 machine guns. De- 
velopment af the CAO 200 was abandoned as the com 
petitive Dewoitine D 520 had already been selected for 
quantity production for the Armee de I'Air. and reports 
that work was initiated on a pre-production batch of 
CAO 200s and that the sole prototype participated in 
the defence of Chateauroux had no foundation in fact. 
Max speed, 277 mph (446 km/h) at sea level, 342 mph 
(550 km/h) at 19,685 ft (6000 m). Time to 6,560 ft 
(2000 m), 2.45 min, Endurance, 2,0 hrs. Normal loaded 
weight, 5,511 Ib (2600kg). Span, 31 ft 2in (9,50 m) 
Length, 29 ft 2¥s in 8,90 m). Height, 11 ft §¥ in (3,50 m). 
Wing area, 143.16 sq ft (13,30 m"). 


CAPRONI Ca 70 Italy 


Claiming the distinction of having been the only Italian 
warplane designed from the outset as a dedicated 
night fighter, the Ca 70 was an unequal-span biplane in 
which emphasis was placed on good visibility from the 
two cockpits, unobstructed by structure, and low: 
speed handling. Powered by a 420 hp Bristol Jupiter 
nine-cylinder radial, the Ca 70 was of unusual con: 
figuration for a land-based aircraft. Its unconventional 
features included an ingenious oleo-pneumatic under 
carriage shock absorber permitting the wheels to travel 
forward on their inkage during taxying. Armament 
comprised two fixed 7,7-mm Vickers machine guns and 
a Lewis gun of similar calibre on a Scarff-type mounting 
in the rear cockpit. Flown for the first time in 1926, the 
Ca 70 underwent official tests in the following year at 
Montecelio. Although it demonstrated good handling 
and performance characteristics, the Ca 70 aroused 
litue official interest. Max speed. 127 mph (205 km/h), 
Time to 13,125 ft (4 000 m), 14 min, Endurance, 2.0 hrs. 
Empty weight, 2,712 lb (1230 kg). Loaded weight, 
3,704 Ib (1 680 kg). Span, 49 ft 2¥5 in (15,00 m). Length, 
31 ft 4 in (9.55 m). Height, 12 ft 4%41n (3,78 m). Wing 
area, 592 sq ft (56,00 m’). 


(Below) The Jupiter-engined Ca 70 night fighter 


‘The sole CAO 200 (above and below), flown early-1939 
‘46 a prospective competitor for the D.520, was 
developed from the Loire-Nieuport 161. 


However, the sole prototype, which first flew on 31 
January 1939, was fitted with an 860 hp HS 12Y-31 and 
proved somewhat underpowered. Of all-metal con 
struction and making extensive use of electric welding, 


CAPRONI Ca 71 (Ca 70L) 


Despite the strictly limited official interest in an opti 
mised two-seat night fighter that had been aroused by 
the Ca 70, Caproni persisted with the design, and, in 


Italy 


(Below) The Ca 70 of 1925 was designed for night 
fighting, with emphasis on good visibility. 


CAPRONI 


‘At first known as the Ca 70L, the Ca 71 differed from 
the Ca 70 design in having a pusher engine, 


1927, submitted a derivative for evaluation. This 
initially known as the Ca 70L and subsequently as the 
Ca 71, differed from the original Ca 70 essentially in 
engine installation. Whereas the engine of the Ca 70 
had been mounted as a tractor, that of the Ca’71 was in: 
stalled as a pusher, and provision was made for various 
engine types to be fitted, ranging from 400 to 500 hp. 
‘The sole prototype was powered by a 400 hp Lorraine: 
Dietrich 12-cylinder Vee-type engine, but was, in other 
respects, identical to the Ca 70 and enjoyed no greater 
success. Max speed, 124 mph (200 km/h), Time to 
13,125 ft (4 000 m), 17 min. Empty weight, 2,888 1b 
(1.310 kg). Loaded weight, 3,880 Ib (1 760 kg). Dimen- 
sions as for Ca 70. 


CAPRONI Ca 114 


Designed in 1933 to participate in a contest intended to 
provide the Regia Aeronautica with a new single-seat 
fighter, the Ca 114 single-bay equi-span staggered 
biplane was of mixed construction with a fabric 


Italy 


‘The Caproni Ca 114 (above and below) was rejected by 
the Regia Aeronautica, but saw combat in 1941 during 
‘conflict between Peru and Ecuador. 
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CAPRONI 


covered two-spar wooden wing and a steel-tube fuse- 
lage covered by detachable metal panels forward and 
fabric aft. Powered by a geared and supercharged 
Bristol Mercury IV radial rated at 630 hp at 13,126 ft 
(4000 m) and driving a three-blade adjustable-pitch 
propeller, the Ca 114 carried an armament of two fixed 
forward-fring 7,7-mm machine guns. Rejected by the 
Regia Aeronautica in favour of the Fiat CR.32, the Ca 
114 was nevertheless exported to the Cuerpo de Aero- 
nautica del Peru, a total of 36 reportedly having been 
‘supplied in three batches, the last of these being de- 
livered in January 1936, It saw some operational service 
‘as late as 1941 during a conflict between Peru and Eoua: 
dot. Max speed, 220 mph (954 km/h) at 16,405 ft 
(6000m). Time to 3,280 ft (1000 m), 1.17 min. Range, 
973 mls (600 km). Empty weight, 2,888 Ib (1.310 kg) 
Loaded weight, 3,651 lb (1656 kg). Span, 34 ft 5/sin 
(10,50 m), Length, 26 ft 244 in (7,68 m). Height, 8 ft 4 in 
(2,54 m). Wing area, 276.42 sq ft (25,68 mr). 


CAPRONI CH.1 Italy 


Designed by Antonio Chiodi, the CH.1 single-seat 
fighter was an equi-span single-bay biplane of all-metal 
construction with fabric skinning and was intended to 
be powered by a 14-cylinder Gnome-Rhdne 14Kfs Mis: 
tral Major radial rated at 780 hp at 16,585 ft (4.750 m). In 
the event, however, it was fitted with a nine-cylinder 
Piaggio P.IX R.C.40 rated at 560 hp at 13,126 ft 
(4000 m), Initiated in 1934 as a private venture, the 
CH.1 was aerodynamically extremely clean. The cock: 
pit was enclosed by an aft-sliding canopy, a three-blade 
variable-pitch propeller was fitted and the proposed 
armament comprised two 7,?-mm SAFAT synchro 
ised machine guns. The CH.1 was flown for the first 
UUme in May 1936 by its designer. Trials were carried out 
‘at Guidonia during July-August, but the CH.1 turned 
‘over on its back during a landing and was written off. It 
had displayed exceptional climb performance, but 
failed to attract a production order. Max speed, 
203 mph (327 kin/hy at sea level, 234 mph (377 kan/h) at 


(Above and below) The attractive CH.1, built as a 
private venture in 1935, demonstrated good all-round 
performance, but gained no production order, 


16,408 ft (5 000 m). Time to 13,125 ft (4 000 m), 7.26 min. 
Range, 621 mls (1000 km). Empty weight, 3,086 Ib 
(1400 kg). Loaded weight, 4,409 Ib (2 000 kg). Span, 
28 fr 234 in (8,60 m). Length, 23 ft 7 in (7,19 m). Height, 
9ft 6 in (2,90 m). Wing area 204,52 sq ft (19,00 m’) 


CAPRONI Ca 165 Italy 


‘The ventral radiator under the fuselage of the Ca 165 
(above and below) was at first semi-retractable and is 
‘shown dotted in the drawing in extended position. 


A further private-venture single-seat fighter, the Ca 165 
was designed by Ing Raffaele Conflent! and first lew on 
16 February 1998, Of mixed construction, with wooden 
wings and 4 chrome-molybdenum welded steel tube 
fuselage with fabric skinning, the Ca 165 was powered 
by an Isotta Fraschini L 121 RC 40 12-cylinder liquid 
cooled engine rated at 900 hp at 13,125 ft (4 000 m) and 
driving a three-bladed variable-pitch propeller. A semi 
retractable radiator bath was initially fitted, but after 
individual tests this was fixed in the extended position 
to overcome a tendency on the part of the engine to 
overheat. Armament comprised two 12,7-mm SAFAT 
machine guns. Although extremely good character 
istics were recorded at Guidonia during official trials in 
August 1939, an intent to order 12 pre-production 
examples of the Ca 165 on behalf of the Regia Aero- 
nautica was not pursued owing to cost, and further de- 
velopment was abandoned. Max speed, 288 mph 
(464 kaw/h) at 17,550 ft (5 350m). Time to 13.126 ft 
(4 000 m), 3.8 min, to 19,685 ft (6 000 m), 6 63 min. Nor 
mal range, 417 mis (672km) at 273 mph (440 km/h) 
Empty weight, 4,089 Ib (1 855 kg), Loaded weight, 
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5,346 Ib (2425 kg), Span, 30 ff 6 in (9,30 m). Length. 
26 ft 7 in (8,10 m). Height, 9 ft 2 in (2,80 m). Wing area, 
230.35 sq ft (21,40 mm) 


CAPRONI Ca 331 C.N. Italy 
‘The Ca 331 was originally developed by Ing Cesare Pal: 
lavicino to the requirements of a Ministero dell'Aero: 
nautica specification for a tactical reconnaissance air 
‘with combat capability. In May 1942, the Ministero 
ordered conversion of the second prototype for the 
night fighting réle. Flown in this form in the summer of 
1942 as the Ca 331 C.N, (Caccia Notturna), the alroraft 
was of all-metal stressed-skin construction, powered 
by two 800 hp Isotta-Fraschini Delta IV 12-cylinder air 
cooled engines, and carried a fixed forward-firing arma- 
ment of four 20-mm Mauser MG 151 cannon and two 
12,7-mm SAFAT machine guas. Two additional 
12,7-mm weapons were mounted ina dorsal turret and 
8 Ventral position (this armament actually being in 
stalled in the spring of 1943, by which time 850 hp Delta 
IV engines with two-stage superchargers had been fit 
ted), Various production plans for the Ca 331 C.N. were 
formulated, but failed to see fruition, and a second 
night fighter prototype (with a nose-mounted arma 
ment of two 20-mm Ikaria cannon and four 12,7-mm 
SAFAT machine guns) was not flown, The following 
data relate to the proposed Delta IV-powered produc 
tion version: Max speed, 314 mph (505 km/h) at 
17,390 ft (5.300 m). Time to 13,126 ft (4 000 m), 9.6 min, 
Range, 1,128 mis (1816 km) at 199 mph (320 km/h). 
Empty weight, 10,141 Ib (4 600 kg). Loaded weight, 
14,991 1b (6 800 kg). Span, 53 ft 9% in (16,40 m), Length, 
98 ft 6% in (11,74 m). Height, 11 ft $1n (348m). Wing 
area, 413,35 3q ft (38,40 m2"), 


Ordered as the second prototype of the Ca 331 
reconnaissance aircraft, the Ca 331 C.N, (above and 
below) was equipped as a dedicated night fighter, 


CAPRONI BERGAMASCA 
(C.A.B.) A.P.1 (Ca 301) 


Built by Caproni Aeronautica Bergamasca to the de- 
signs of Ing Cesare Pallavicino, the A.P.1 was con- 
ceived as a dual-r6le aircraft, being intended to fulfll the 
tasks of both air combat fighter and assault. Also 
assigned the factory designation Ca 301, the A.P.1 was 
of mixed construction, with one-piece wooden wing 
with fabric and plywood skinning, and a similarly- 
covered welded steel tube fuselage. Powered by a 
610 hp Piaggio PIX R.C.40 nine-cylinder radial, the 
AP. carried an armament of two unsynchronised 
7,7-mm Scotti machine guns mounted in the main 
undercarriage fairings. Flown on 27 April 1934, the 
A P.1 prototype was damaged in a heavy landing, flight 
testing being resumed, after modifications, on 18 May. 
Performance obtained during trials was not considered 
to warrant retention of the fighter role, continued de- 


Italy 


velopment concentrating on a dedicated attack two- 
seater subsequently to be built both for the Regia Aero- 
nautica and for export. The following data relate tc 
original single-seat prototype. Max speed, 215 
(346 km/h) at 16,400 fr (6 000 m). Time to 13.126 ft 
(4.000 m), 10.4 min. Empty weight, 3,704 Ib (1 680 ka) 
Loaded weight, 5,137 Ib (2330 kg). Span, 39ft 4¥3in 
(12,00 m), Length, 29 ft 434 in (8.96 m), Height, 9 ft 3.in 
(2,82 m). Wing area, 258.34 sq ft (24,00 m’). 


‘The Caproni Bergamasca Ca 301 (above and below) 
fighter and assault aircraft prototype provided the 
basis for the sories A.P.1 two-seat attack aircraft. 


CAPRONI REGGIANE Italy 


‘The aircraft produced by the Reggio Emilia-based Off 
cine Meccaniche Italiane "Reqgiane” have been fre 
quently referred to incorrectly under the appellation of 

Caproni Reggiane’”. The company was never, in fact, a 
subsidiary of the Caproni organisation as was often 
alleged. Accordingly, the aircraft designed at Reggio 
Emilia by Roberto G Longhi are to be found described 
under the Reggiane heading 


CAPRONI VIZZOLA F.4 Italy 


Late in 1937, a design team led by F Fabrizi at the 
Caproni Vizzola SA of Vizzola Ticino, Varese, initiated 
work ona single-seat fighter of mixed construction, the 
wooden wing having stressed plywood skinning and 
the welded steel-tube fuselage having flush-riveted 
duralumin covering. Two versions of the fighter were 
proposed, the F 4 (or Fabrrizi) with a 12-cylinder liquid 
cooled Isotta-Fraschini Asso 121 R,C.40 rated at 960 hp 
at 13,125 ft (4.000 m), and the F.5 with a two-10w 14. 
cylinder Fiat A.74 R.C.38 radial. As the Asso was not 
favoured by the Ministero dell'Aeronautica as a fighter 
power plant, the F.4 was shelved in favour of the F., 
but resurrected in the summer of 1939 when the first 
Daimler-Benz DB 601A engine reached Italy. Employ 


‘The Caproni Vizzola F.4 (below) with DB 601A engine. 


CAPRONI VIZZOLA 


Built in parallel with the F.5, the Caproni Vizzola F.4 
(above) differed in having a Daimler-Benz engine 


ing the airframe of the last pre-production F.6 fighter. 
the F.4 prototype was flown in July 1940. Armament 
comprised two 12,7-mm SAFAT machine guns. It was 
proposed to manufacture the fighter with the Alfa 
Romeo-built DB 601A engine as the F.Sbis, but the type 
had already been overtaken by the DB 605-powered 

le prototype of the F.4 was assigned to 
the 303" Squadriglia which operated the type experi 
mentally during 1942. Max speed, 342 mph (550 km/h) 
at 12,308 ft (3.750 m). Max range, 435 mls (700 km) at 
2 5 kaw). Empty weight, 6,428 Ib (2 462 kg) 
Loaded weight, Ib (3000kg). Span, 37 O13 in 
(11,29 m), Lengt in (8,90 m). Height, 9 fe 619 in 
(2,90 m), Wing area, 189.46 sq fe (17,60 m) 


CAPRONI VIZZOLA F.5 Italy 
Designed in parallel with the F.4, the F.S utilised the 
same airframe married to a Fiat A.74 R.C.38 14-cylinder 
radial rated at 870 hp for take-off, and flew for the first 
tume on 19 February 1939. The F.S offered a very high 
standard of manoeuvrability, and the success that 
attended official evaluation resulted in an order for a 
second prototype and a pre-production batch of 12 air 
craft, In the event, the last pre-production airframe was 
to be adapted as the prototype F.4, Carrying an arma. 
ment of two 12,7-mm SAFAT machine guns, the pre 
production F.6s were delivered to the 300° Squadriglia 
In 1942, the F.5s served in the night fighting réle with 
the 167° Gruppo, but no additional aircraft were 
ordered. Max speed, 308 mph (496 km/h) at 15,585 ft 


‘The first prototype of the Caproni Vizzola F.5 (below) 
which entered flight test in February 1939, 


(Below) One of the small batch of F.5 fighters that was 
delivered to the 300* Squadriglia and later served as 
night fighters with 167° Gruppo. 


tm ot 


(4750 m). Range, 478 mls (770 km) at 283 mph 
(455 kw/h). Empty weight, 4,008 lb (1 818 kg), Loacied 
weight, 4.934 Ib (2238 kg). Span, 37 ft 074 in (11,30 m), 
Length, 25 ft 11 in (7,90 m). Height, 9 ft 10% in (3,00 m), 
Wing area, 189,45 sq ft (17,60 m). 


‘The Fabrizi-designed F.5 (abovo and below) 
demonstrated excellent manoeuvrability, but failed to 
progress further than a pro-series quantity, 


CAPRONI VIZZOLA F.6M Italy 
Adaptation of the F.5 airframe to take a 1,475 hp Daim- 
lerBenz DB 605A engine and redesign of the wing 
structure for all-metal construction resulted in the F,6M 
(Metallic), the prototype of which was flown in Sep: 
tember 1941. Armament comprised two fuselage. 
mounted 12,7-mm SAFAT machine guns with provision 
for two similar guns in the wings. As initially flown, the 
F.6M had a deep radiator bath beneath the nose, but 
drag considerations resulted inthis being replaced by a 
ventral radiator bath. The sole prototype was damaged 
‘na collision on Bresso airfield and further development 
was abandoned in favour of the aerodynamically re 
fined F.7, which was destined never to be completed. 
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CAPRONI VIZZOLA 


‘Max speed, 363 mph (569 kin/h) at 16,405 ft (5 000 m). 
‘Range, 590 mis (960 km) at 296 mph (477 km/h). Empty 
weight, 4,993 Ib (2 265 kg). Loaded weight, 6,360 Ib 
(2.885 kg). Span, 37 ft 2% in (11,35 m), Length, 30 ft 
044 in (9,18 m). Height, 9 ft 10% in (3,02 m). Wing area, 
202.47 sq ft (18,81 m) 


‘The F,6M (above) as originally flown with a deep 
radiator bath and (below) in definitive form with 
revised engine cowling and ventral radiator bath, 


CAPRONI VIZZOLA F.6Z 


Shortly after work commenced on the F.6M, Caproni 
Vigzola received an order for a second airframe to be 
powered by an X-type 24-cylinder engine, the Isotta 
Fraschini R.C.26/60 Zeta, which it was anticipatod 
would offer 1,500 hp at 13,780 ft (4200 m). Designated 
¥.62 (Zeta), the prototype suffered protracted delays 
owing to development difficulties with the engine, but 
was finally flown in August 1943 with a Zeta engine 
rated at only 1,200 hp at 19,686 ft (6 000 m), the Armis 
Uce terminating the test programme. The F.6Z was to 
have carried an armament of one fuselage-mounted 
and two wing-mounted 12,7-mmSAPAT machine guns. 


Italy 


The following performance data are estimates based 
on the use of a fully-rated engine. Max speed, 291 mph 
(630 kavh) at 16,405 ft (5 000 m). Max range, 850 mis 
(1370 km) at 310 mph (500 km/h). Empty weight, 
7.381 Ib (3.948 kg), Loaded weight, 9.021 Ib (4 092 kg) 
Span, 38 ft 99 in (11,82 m). Length, 29 fe 644 in (9,01 m). 
Height, 9 ft 10% in (3,02 m), Wing area, 202.47 sq ft 
(18,81 m’) 


CASPAR CJ 14 


Developed by the Caspar- Werke AG of Libeck-Trave 
milnde to the designs of Dipl-Ing E von Loss! in 1924, 
the CJ 14 was built in Denmark by Dansk Aero of 
Copenhagen to evade the ban on the design and de 
velopment of combat aircraft in Germany, The CJ 14 
single-seat fighter was of wooden construction and 
was powered by a 325 hp Annstrong Siddeley Jaguar 
Ill 14-cylinder radial air-cooled engine, an optional 
power plant being the 300 hp Hispano-Suiza 8F. Fea 
turing highly-tapered wings with an exceptionally 
large gap, the CJ 14 was a single-bay biplane with aero- 
foil-section I-type interplane struts and sloping N-type 
centre section struts. The intended armament was two 
7,62-mm machine guns. Only a single prototype was 
built, Max speed. 168 mph (270 km/h). Range, 373 mls 
(600 km), Empty weight, 1,764 lb (800 kg). Loaded 
weight, 2,645 tb (1200 kg). Span. 29 ft 6¥ in (9,00 m) 
Length, 17 ft 84 in (5,40 m). 


Germany 


CASPAR CS 14 


Evolved from the CJ 14 and, like its predecessor, built 
by Dansk Aero to the designs of Dipl-Ing von Lossi, the 
CS 14 single-seat fighter biplane retained most of the 
features of the earlier experimental warplane. It was 
powered by a 450 hp Napier Lion 1V 12-cylinder water 
cooled engine and featured longer-span wings with 
Netype interplane bracing. Later adapted as a two: 
seater and proposed for the reconnaissance réle, the CS 
14 failed to attract orders and development was aban 
doned in 1926, only one prototype having been built. 
Max speed, 155 mph (250 kav/h), Endurance, 3.5 hrs 
Empty weight, 2,491 1b (1130 kg). Loaded weight, 
3,924 Ib (1.780 kg). Span, 32 ft 9% in (10,00 m). Length, 
21 ft 7 in (6,58 m), 


Germany 


-- 


Later flown as a two-seater, the CS 14 (above and 
below) is shown here in its original single-seat form, 


‘The F.6Z (above and below) was the only fighter flown 
with the Isotta-Fraschini Zeta engine. 


(Above) The Caspar CJ 14 was of German design, but 
the sole example was built in Denmark. The unique 
photo of the CJ 14 (below) has suffered some distortion. 
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CAUDRON R XI & R XII France 
Evolved by Paul Deville from the R IV reconnaissance 
bomber designed by René Caudron, the R XI throe-seat 
biplane was originally intended as a Corps d'Armeée alt 

craft, but was destined to find its forte as a three-seat 
escort fighter. Powered by two 216 hp Hispano-Suiza 
8Bda eight-cylinder water-cooled engines, the R XI 
appeared in March 1917, and entered service in 
February 1918. Armament comprised five 7,7-mm 
Lewis guns on flexible mounts - two in the nose cock 

pit, two in the dorsal cockpit and one firing downwards 
and rearwards beneath the front gunner’s cockpit ~ and. 
while initial models retained the HS @Bda engines, later 
versions were fitted with the 235 hp HS 8Beb, The R XI 
enjoyed considerable success as an escort for the Bre: 

guet 14 during the closing months of WWI and during 
the summer of 1918. It also served in the fighter-recon: 

naissance role. At the time of the Armistice, the R XI 
equipped six 18-alrcraft escadrilles of France's Aviation 
Militaire. A more powerful version, the R XII with 


(Below) The Caudron R XI three-seat escort fighter. 


| 


(Above) A Caudron R XI used by Escadrille C46 in 1918, 
providing escort protection for the bombers of 13° 
Escadre, (Below) A Caudron R XI serving with the 96th 
Aero Squadron, US Air Service, 


900 hp HS 8F'b engines, was tested during the summer 
of 1918, but apparently failed to display significantly 
better results than those obtained with the R XI. Proto- 
type trials with the R XII were completed in the autumn 
of 1919, but no further development was undertaken 
‘The following data relate to the HS 8Bda-engined R Xl 
Max speed, 114 mph (183 kaw/h) at 6,560 ft (2 000 m), 
108 mph (173 km/h) at 13,126 ft (4000 m). Time to 
6,560 ft (2.000 m), 8.17 min. Endurance, 3hrs. Empty 
weight, 3,196 lb (1422 kg). Loaded weight, 4,777 Ib 
(2 167 kg). Span, 58 ft 9% in (17,92 m). Length, 36 ft 
944 in (11,22 im). Height, 9 ft 24 in (2,80 m). Wing area, 
583.96 sq ft (54,25 m") 


CAUDRON R XIV France 
Possessing a strong family resemblance to the R XI but 
having an increased wing span and area resulting from 
the introduction of an additional bracing bay on each 
side, an enlarged rudder and 300 hp Hispano-Suiza 8b 
eight-cylinder water-cooled engines, the R XIV was 
algo a three-seat escort fighter. It had an armament of 
‘one 37-mm Hotchkiss cannon on a rotating mounting in 
the forward qunner’s cockpit and paired Lewis guns in 
the dorsal gunner's cockpit. The fuselage was essen: 

tally similar to that of the R XI, and one example of the 
R XIV was completed in August 1918. No details of the 
subsequent testing of this aircraft have survived and 
the only data available are as follows: Empty weight. 

9,861 Ib (1 747 kg). Wing area, 678.15 sq ft (63,00.m’) 


‘A.37-mm Hotchkiss cannon was carried in the front 
‘cockpit of the sole Caudron R XIV (above), 


CAUDRON TYPE O France 
An unequal-span single-bay single-seat biplane de- 
signed by Paul Deville in 1917 for the high-altitude 
fighter role, the Caudron Type O (all Caudron types 
were initially assigned letter-type designations in 
sequence) was originally flown with a 120 hp Le Rhone 
nine-cylinder air-cooled rotary although designed for 
the 150 hp Gnome Monosoupape 9N or 170 hp Le Rhone 


SR rotaries. Examples fitted with the higher-powered 
engines were flown during the spring of 1918. Arma- 
ment comprised either one or two 7,7-mm Vickers 
machine guns and the aerofoll employed for the wings 
was of special flat section and was expected to enable 
the fighter to reach altitudes of the order of 29,530 ft 
(9.000 m). Only prototypes were completed and the fol 
lowing data relate to the version powered by the 170 hp 
Le Rhdne 9R rotary. Max speed, 130 mph (210 km/h) at 
13,125 ft (4.000 m). Time to 13,125 ft (4 000 m), 10 min 
Empty weight, 882 lb (400 kg). Loaded weight, 1,433 Ib 
(650 kg). Wing area, 182,99 sq ft (17,00 m’). 


Designed for the high-altitude fighter réle, the Caudron 
‘Type O (below) only achieved prototype status, 


CAUDRON-RENAULT C 710 
CYCLONE 


‘The first example of the C 710 Cyclone (above and 
below) flown in July 1936 and derived from the 
Caudron Coupe Deutsch racing monoplanes. 


‘Competing with the ANF-Mureaux 190 to meet a Ser 
vice Technique de I’Aéronautique specification for a 
lightweight fighter. the C 710 Cyclone, designed by 
Marcel Riffard, was derived from the Coupe Deutsch de 
la Meurthe racing monoplanes. It was of wooden 
stressed-skin construction with a Renault 12R 01 12: 
cylinder inverted-Vee air-cooled engine producing 
‘500 hp for take-off. First flown on 18 July 1936, the C 
710-01 was subsequently fitted with two drum-fed 


CAUDRON-RENAULT 


20-mm HS-9 cannon in the wings, and was tested at 
Guyancourt and Villacoublay throughout 1937, On 1 
February 1938 it crashed in the Verriéres forest. Two 
additional airframes had meanwhile been built, the 
second of these being completed as the C’710-02 which 
differed from the first prototype in having redesigned 
vertical tail surfaces, these being taller and more angu- 
lar. Further development of the basic design concen: 
tated on derivatives embodying retractable undercar 
tages (eg, C 713, C 714). Max speed, 283 mph 
(455 km/h) at 13,125 ft (4.000 m). Range, 519 mis 
(826 km) at 224 mph (360 km/h). Empty weight, 
2,740 lb (1243 kg). Loaded weight, 3,627 Ib (1 645 kg) 
Span, 29 ft 5% in (6,97 m), Length, 27 ft 114 in (8,69 m). 
Height, 8 ft 1% in (2,47 m). Wing area, 134.55 sq ft 
(12,50 m 


CAUDRON-RENAULT 
C713 CYCLONE 


Essentially a version of the C 710 with the fixed and 
faired main undercarriage members supplanted by in- 
ward-retracting units, the C 713 was originally to have 
been the second C 710, It was initially flown on 15 
December 1937 with ovoid vertical tail surfaces similar 
to those of the C 710-01 and with twin 20mm H8:9 
cannon armament. The cannon were subsequently re- 
moved and new vertical tail surfaces were applied, 
these being similar to those introduced on the C'710-02 


France 


‘The C713 retractable-gear derivative of the C 710. 


Powered by the Renault 12R 01 air-cooled engine, as 
was the preceding fighter, the C 713 was production: 
ised as the C 714. Max speed, 292 mph (470 km/h) at 
13.125 ft (4 000 m), Time to 13,126 fe (4 000 m), 9.42 min, 
Empty weight, 2,866 lb (1300 kg). Loaded weight, 
3,671 Ib (1 665 kg). Span, 29 ft 5¥4 in (8,97 m). Length, 
27 ft 11% in (8,53 m). Height, 8 ft 6¥4 in (2,60 m). Wing 
area, 134.55 sq ft (12,60 m’), 


CAUDRON-RENAULT 
C714 CYCLONE 


The C 714, flown for the first time on 6 July 1938, was 
basically similar to the definitive C 713 (which had been 
Jost in February 1938 when the tail broke up during a 
terminal velocity dive). Its wing-mounted cannon were 
supplanted by four 7,5-:mm MAC machine guns 
mounted in flush-fitting underwing trays, this arma- 
ment actually being installed in November 1938. On 6 
November 1938, an order was placed for 20 C 714s and 
an option taken on a further 180, the first series aircraft, 
being completed by Caudron-Renault on 10 June 1939, 


France 


‘The production derivative of the C 713, the C714 
Cyclone (below), was flown operationally in 1940 by 
the Groupe de Chasse Poisnaise (GC 1/145) at Lyon- 
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CAUDRON-RENAULT 


In its C 714 production form (above and below), the 
Cyclone differed from prototypes in having a new wing 
structure, revised armament and modified tail 


‘This differed from the prototype in having a new wing 
structure with an aerofoil of reduced camber, na 

chord landing flaps, longer-stroke shock absorbers and 
a Renault 12R 03 engine (differing from the 12R 01 in 
having permitting negative-g 
manoeuvres). The Armee de I'Airconsidered the C 714 
‘unsuited for operational deployment, but the French 
government planned to donate 80 to Finland, of which 
only six reached their destination. Although assigned 
to LLv 30, the C 714s saw no operational service in Fin 

land. A number were assigned to two Polish fighter 
training squadrons at Lyon-Bron, these eventually fly: 
ing the C 714 operationally. A total of 63 C 714s had 
bean completed at the time of the Armistice, when pro- 
duction was terminated, Max speed, 263 mph 
(455 kea/h) at 13,126 ft (4 000 m), 286 mph (460 kaw/h) at 
16,405 ft (6 000 m). Time to 13,126 ft (4 000 m), 9.66 min. 
Range, 859 mis (900 ka) at 199 mph (320 kev/h). Empty 
Weight, 3,075 Ib (1395 kg). Loaded weight. 4,145 lb 
(1.880 kg). Span, 29 ft 514 in (8,97 m). Length, 28 ft 37% in 
(8,63 m). Height, 9ft 5 in (2,87 m). Wing area, 
194,55 9q ft (12,50 m*) 


@ carburettor 


CAUDRON-RENAULT 
CR 760 France 
In August 1938, Caudron-Renault submitted to the Ser- 


vice Technique de I'Aéronautique project studies for 
three new lightweight fighters to meet the require 
ments of a specification for such a warplane framed in 
May 1937, these being the CR 760, CR 770 and GR 780. 
‘The first of these, design development of which had 
heen initia.ed by Marcel Riffard during 1937 as the 
C715, had originally been intended to have a new 16 
cylinder air-cooled engine then under development by 
Renaiilt, As there was prospect of obtaining earlier de- 
liveries of an air-cooled inline engine of comparable 
power from Isotta-Fraschini, it was decided to sub 
stitute this for the Renault engine in the CR 760, utilis 
ing the latter power plant in a further development, the 
CR 770, The CR 760 had a dural-coverad welded steel 
tube fuselage and a two-spar wooden wing with 
stressed plywood skinning, the entire airframe being 
divided into pre-assembled elements which could be 
sub-contracted to non-specialised manufacturers. The 
12-cylinder inverted-Vee Isotta-Fraschini Delta R.C.40 
engine offered 730 hp at 13,125 ft (4 000 m) and arma 
ment comprised six 7,5-mm MAC 1934 M 
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guns in underwing trays, The prototype CR 760 flew for 
the first time at the beginning of May 1940, but was 
troyed at Orleans-Bricy on 11 June 1940 to prevent it fall 
ing into German hands. Max speed, 345 mph 
(555 km/h) at 16,075 ft (4.900 m). Time to 13,125 ft 
(4000 m), 6.4 min. Max range, 746 mls (1200 km) 
Empty weight, 3,413 lb (1648 kg). Loaded weight 
4,409 lb (2 000 kg). Span, 29 ft 51s in (8,97 m). Length. 
29 ft 2in (8,89 m). Height, 9 ft 6% in (2,90m), V 


134.55 5q ft (12,50 my 


. 


‘The last of the Caudron lightweight fighters to fly, the 
CR 760 (above and below) retained the Cyclone 
configuration but used an Italian Delta engine. 


ape a Ns 
Bs 


(Below) Built in parallel with the CR 760 and flown 
only once, the CR 770 was powered by a Renault 626 
16-cylinder inverted-Vee air-cooled engine. 


CAUDRON-RENAULT 
CR 770 France 
Flown for the first time in November 1939, paradox 
{cally some six months prior to the CR 760, the CR 770 
employed an essentially similar airframe and arma: 
ment, but was powered by a Renault 626 16-cylinder in 
verted.Vee air-cooled engine rated at 800 hp at 13,125 ft 
(4.000 m). Ten minutes after taking off for the first time, 
the CR 770 suffered a broken crankshaft, and, before 4 
replacement power plant could be delivered to Guyan 
court where the test programme was being conducted, 
the prototype had to he destroyed to avoid capture by 
the Wehrmacht. The ultimate development of Marcel 
Riffard's series of lightweight fighters, the CR 780, was 
to have had a 600 hp Renault 468 12-cylinder engine 
driving contra-rotating three-bladed propellers and an 
armament of two 20-mm HS 404 cannon and two 
7.5mm MAC 1934 M 39 machine guns, but this pro 
gressed no further than the design study stage. The fol 
iowing performance data for the CR 770 are estimated, 
‘Max speed, 367 mph (590 km/h) at 14,765 ft (4 500 m). 
Time to 13,125 ft (4000 m), 4.67 min. Range, 932 mls 
(1500 km). Empty weight, 3,836 lb (1740 kq). Loaded 
weight, 4,955 lb (2248 kg). Span, 28 ft 5% in (8,68 m). 
Length, 32 ft §%4 in (9,90 m). Height, 9 ft 7 in (2,92 m) 
Wing area, 134.55 sq ft (12,50 m*) 


CENTRE NC 600 


With the on Sociéve Nationale de Construc 
Hons Aéronautiques du Centre by the fusion of the 
Hanriot and Farman concerns under the Law for the 
Nationalisation of Militar major redesign 


France 


ion of 


Industries 


Displayed in Brussels as the NC 600, the aircraft blow 
was, in fact, its Hanriot H.220-2 progenitor. 


was initiated of the Hanriot H.220 twin-engined three 
seat fighter (which see). The first result of this redesign 
was the H.220-2, which was displayed statically as the 
NC 600 in July 1939 at the Salon de !'Aéronautique held 
n Brussels. This aircraft was not, however, the 
genuine NC 600, which differed from the H.220-2 in 
having, among other changes, a revised wing. Whereas 
the wing of the H.220 hada leading edge perpendicular 
to the fuselage, both spars featuring several degrees of 

ward sweep, that of the NC 600 had some three 
degrees of leading edge taper and perpendicular spars 
(span and area remaining unchanged), thus removing 
the last commonality with the original H.220. Although 
the H.220-2 had not overcome the airflow turbulence 
generated by the wing centre section bracing struts 
which produced serious tail buffet under certain con 
ditions, the SNCA du Centre persisted in retaining this 


‘The NC 600 three-seat fighter as flown May 1940, 


feature for the NC 600, which flew for 
15 May 1940. This aircraft, which introduced raised aft 
fuselage decking, 1 endplate fins and 
rudders, and a raised tail assembly, was powered b 

two Gnome-Rhéne 14M0/01 Mars radials each rated at 
710 hp for take-off. Armament consisted of two 20-mm 
H8 404 cannon plus two 7,5-mum MAC 1934 machin 

guns firing forward and a 20-n a flexible 
rm firing aft, this partially retracting into a sli 

jelage decking. The NC 600 was: propos 

fighter, and although th 


e frst time on 


n weapon 


in the f 
‘official order for this type 
when the Wetumacht 

937 mph ($42 km/h) at 1 
26,250 ft (8 000 m), 14 min. Rar n 

496 km/h). Empty weight, 6,499 lb 
Loaded weight, 8,818 Jt ay 
(12,80 m), Length, 
in (3,40 m). Wing aroa, 22% 


4 000 kg! 
2 8,80 m). Hoi 1 


a fe (21,1 


CHENGDU F-7M and F-7MG_ China 


of the MiGi-21F+-13 began ir 
A, the P prefix ¢ a 
spawned a whole tami 

rivatives, which have boon export 

countries. The J-7 IV/R-7B, first flown on 30 Decemt 

1978, differed from the original in having an aft-hinge 

cockpit canopy; a continuously variable shock cone, two 

20-mm cannon: provision for a centreline drop tank: 

the more powerful WP-7B turbojet. It was followed by 

the J-7 TY F-7M, which on 26 Apri! 1984. Th 

F-7M Alrguard was powered by the WP-1d turbojet and 

featured a side-hinged canopy, with provision for twc 

AAMs. A variant specifically for Pakistan w 

Skybolt, which carried four AAM: 

have been several attempts at upgrading with a “sotid’ 

nose and side inlets, such as the Super-7, and more 

recently the FC-1. The latter is report 

1997, powered by a Klin 

ot been confirmed. Currently in produc 

7MG, which retains the original pitot inlet. Poweted by 

a Liyang WP-13F augmented turbotan rated at 14.550 

(6 600 kgp) max and 9,920 Ib (4 500 kgp) military thrust, 

the wing has been radically redesigned. Span and area 


L product 
1964 ag the J-7 UF 
version. Since that time it has 
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‘The F-7P (below) for Pakistan carried four AAMs. 


(Below) A factory-fresh Chengdu F-7M prior to 
delivery to a Middle Eastern customer. 


(Above and below) The F-7M Airguard, a descendant of 
the MIG-21, achieved some export success for China. 
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CHENGDU J-10 


First flown in March 1998, the J-10 has b 
very much of a mystery in the West. Pnmarily an air 
defence fighter it has bean developed with Israeli 
assistal d has long been rumoured to be very 
similar to the long-defunct Lavi (wh 
known picture appeared briefly 
(betore being wiped by the Chinese web ce 
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January 2001, and this seems to confirm that it is a 
Lavi look-alike. Fout or five prototypes are believed to 
have flown, and one has crashed. It is powered by a 
ngle Klimov RD-33 afterburning turbofan, which 
may at a later stage feature thrust vectoring. The 
radar and systems may be either Russian or [staell in 
ongin, but an indigenous supplier cannot be ruled 
out, If successful, the J-10 may well see the demise of 
the FC-1. Data probably similar to those for Lavi 


CHU (AFAMF) X-PO 


in 1941, when C 
Japan were at 


na's fortunes in the war agai 
ebb, Ma} thu Chia-Gen, 
Chief of the Air Force Technical Bureau, initiated design 
Au Force Aircraft Manufacturing Factory 
No 1 of a single-seat fighter monoplane 
by @ 1,200 hp Pratt & Whitney R-1890-S1C3-0 
adial engine as the X-PO (Yen Chui Ling 
sign of the X-PO was based broadly on that 
itiss Hawk 75A and was intended to utilise 
indigenous materials insofar as was practicable, Of 
Kt Hree-spar wings 
d by 
uning, the X-PO was intended to carry two 
am. can underwing fairings, and a 
mb rack was to have enabled the fighter to 
fulfil a secondary s6le of dive bomber It was anticipated 
that the X-PO would be manufactured in seriew at the 
AFAMF No 1 at Kuriming, and the gole prototype wa: 
flown for the first tume in 1943 at Yangling, northeast ot 
Kunming. After circuiting the field, the aircraft landed 
ground-looped and wag written off. In. the 
US ontry into World War Il and the 
consequent release of supplies of fighters to China had 
removed the need for nous fighter manufacture, 
id further development of the X-PO was discontinued 
data have apparently survived. 
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‘The single prototype of the X-PO fighter (above and 
below) which was written-off when landing from its 
initial flight at Yangling in 1943, 
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COMMONWEALTH 
BOOMERANG 


Australia 


and three days after the 
{detail design, the Boomerang 
wealth Auotaft Corporation 
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‘The CAC Boomerang (below) was built in three batches 
‘each having minor differences, that above being from 
the 96-aircraft CA-13 batch. 


(CAC) as an emergency fighter. It employed what was 
essentially a Wirraway (licence-built North American 
NA-33) trainer airframe mated to a 1,200 hp Pratt & 
Whitney R-1830-83C4-G Twin Wasp radial and an 
‘armament of four 0,303-in (7,7-mm) Browning guns and 
two 20-mm Hispano cannon. There was no prototype, 
and the first example of the Boomerang ~ built against 
contract CA-12 calling for 106 aeroplanes ~ flew on 29 
‘May 1942. A follow-on contract CA-13 for 96 aircraft 
called for the introduction of minor modifications re- 
sulting from initial operational experience. Under con: 
tract CA-14, one aircraft was fitted with a turbo-super- 
charger and embodied various aerodynamic 
refinements, but this version of the Boomerang re 
mained experimental. The final production contract 


Both the CAC Boomerangs depicted below came from 
the CA-13 contract, A46-117 serving with No 4 Sqn in 
‘New Guinea and A46-126 with No 5 Sqn. 
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(CA-19) covered 49 aircraft, the last 39 of which were 
each fitted with a vertical camera for tactical recon- 
naissance. Max speed, 302 mph (486 kan/h) at 7,400 ft 
(2255 m), 305 mph (491 ki/h) at 15,500 ft (4 724 m) 
Normal range, 930 mls (1497 km) at 190 mph 
(306 km/h), Empty weight, 5,373 lb (2 437 kg), Loaded 
weight, 7,699 lb (3492 kg). Span, 36 ft 0.1n (10,97 m), 
Length, 26 ft 6 in (7,77 m). Height, 9ft 7in (2,92 1). 
Wing area, 225 sq ft (20,90 m*) 


COMMONWEALTH CA-15 Australia 


Flown in 1946, the CA-15 (above) was the most 
advanced fighter of Australian design to be built. 


Never officially named or designated and referred to 
only by the contract number under which it was 
evolved, CA-16, this all-metal stressed-skin monoplane 
fighter was initiated in 1943, It was designed around 
the Pratt & Whitney R-2800-10W Double Wasp turbo- 
Supercharged radial engine, but non-availability of this 
power plant after prototype construction began led to 
the aircraft being reworked to take a 2,305 hp Rolls: 


(Above) The Griffon-engined Commonwealth CA-15. 


Royce Griffon 61 liquid-cooled engine with which the 
prototype was finally flown on 4 March 1946. The in- 
tended armament comprised six 0,6-in (12,7-mm) 
Browning guns. A limited and somewhat desultory 
fight test programme was continued until early 1950, 
but its results were largely of academic interest owing 


Key to CA-13 Boomerang 
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(Right) The frst Mk 32 variant of the Avon-Sabre, 
serving with No 3 Sqn, RAAF, carrying Sidewinder 


to the advent of the jet fighter. Max speed, 268 mph 
(692 km/h) at sea level, 448 mph (721 km/h) at 26,400 fe 
(8 047 m). Max climb rate, 4,900 fe/min (24,9 m/sec) 
Normal range, 1,150 mis (1 850 km). Empty equipped 
weight, 7,640 Ib (3420 kg). Normal loaded weight, 
10,764 lb (4 882 kg). Span, 36 ft O.n (10,97 m). Length 
(96 ft 212 in (11,03 m), Height, 14 ft 2¥s in (4,34 m). Wing 
area, 253 59 ft (23,50 m7) 


COMMONWEALTH 
AVON-SABRE Australia 


Based on the North American F-86F Sabre, the Avon: 
‘Sabre evolved by the Commonwealth Aircraft Corpora- being lengthened. the aft section being shortened and _Jeading edges, and the remaining 69 were of the defin 
tion to contract CA-26 embodied considerableredesign the whole being deepened, only 40 per cent of the itive Mk 32 version with the 7,500 Ib st (3 402 kap) 
to accommodate a Rolls-Royce Avon engine in place of original structure being retained. The prototype Avon- CAC-built Avon 26 and two additional wing strong: 
ithe General Electric J47, and twin 30-mm Adencannon Sabre was flown on 3 August 1963, and 111 production points. All the Mk 30s became Sabre 31s when retrofit 
instoad of a sextet of 0.6-in (12,7-mm) guns. As the examples were built against contract CA-27, the first22 ted with the 6-3" wing. Armament comprised two 
‘Avon demanded substantially larger intake area than being Mk 30s with slatted wings and imported Avon 30-mm Aden cannon and a pair of AIM-9 AAMs, two 
the US engine and weighed rather less, the fuselage of RA 7 engines. The next 20 were Mk 31s having CAC- §00-Ib (226,8-kg) bombs, or clusters of four 5-in (12,7 
the fighter was radically modified, the forward section built Avon 20s and non-slatted wings with extended cm) or six 3-in (7,62-cm) rockets. Withdrawn from 
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Serving with “The Black Panther” aerobatic team of No 
76 Sqn, RAAF, at Williamtown in the ‘fifties, A94-901 
(above) was the first CA-27 contract Avon-Sabre built. 


RAAF service in 1971, 18 Mk 32s were transferred to 
Malaysia in 1969/1971 and 18 to Indonesia in 1973 plus 
five transferred from Malaysia in 1976, Max speed, 
672 mph (1.081 km/h) at 10,000 ft (3.050 m), 607 mph 
(977 km/h) at 38,000 ft (11 680 m), Initial climb, 
12,000 ft/min (61 m/sec). Empty weight, 12,120 lb 
(5.498 kg). Loaded weight, 15,990 lb (7253 kg). Span, 
97 ft 1¥ in (11,81 m), Length, 37 ft 6 in (11,43 m). Height, 
14 ft 4%¢ in (4,39 m), Wing area, 202.26 sq fe (28,08 m*) 


COMTE AC-1 Switzerland 


‘The sole AC-1 prototype in its original form (above and 
below) before being fitted with a D 9 wing. 


™~S 


Designed as a private venture by Alfred Comte to meet 
a Swiss Fliegertruppe requirement for a new single- 
seat fighter, the AC-1 was of metal construction with a 
dural-covered fuselage and fabric-skinned wing and 
tall surfaces. It was powered by a 420 hp Gnome-Rhone 
Jupiter IX. Proposed armament comprised two syn- 
chronised, fuselage-mounted machine guns. The pro- 
totype AC-1 was flown for the first time on 2 April 1927 
and was subsequently evaluated by the Fliegertruppe, 
which purchased the aircraft but elected to adopt the 
Dewoitine D 27 to meet its fighter requirement, The 
sole AC-1 was acquired in the summer af 1928 by the 
Military Technical Service, and was then fitted with 
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Dewoitine D9 wing by the K+W at Thun. On 19 
November 1928, the modified AC-1 established a new 
‘Swiss altitude record of 34,120 ft 10 400 m), Max speed, 

162 mph (260 kaw/’h). Time to 3,280 ft (1 000 m), 1.8 min 

to 9,840 ft (3.000 m), 6.0 min. Range, 280 mis (450 km) 

Empty weight, 2,028 lb (920 kg). Loaded weight, 

2,910 Ib (1.320 kg). Span, 39 ft 4¥2 in (12,00 m). Length, 
23 ft 43% in (7,13 m). Height, 10 ft 246 in (3,12 m). Wing 
area, 258.34 sq ft (24,00 m') 


CONSOLIDATED Y1P-25 


K 


‘The single Y1P-25 (above), tested in 1932, was a 
derivative of the Lockheed YP-24 by the same designer. 


Designed by Robert Wood as a development of the 
Lockheed YP-24 (XP-900), the Y1P-25 was a tandem 
two-seat all-metal fighter powered by a turbo-super- 
charged Curtiss V-1870-27 Conqueror 12-cylinder 
liquid-cooled engine rated at 600 hp. It carried an arma 
ment of two fixed forward-firing 0.3-in (7,62-mm) 
machine guns and one flexibly-mounted weapon of 
‘similar calibre in the rear cockpit. One example of the 
YIP-25 was ordered for evaluation by the Army Air 
Corps and this was flown late in 1932, but crashed on 13 
January 1933, However, the AAC was sufficiently im- 
Pressed to recommend the purchase of an improved 
‘YIP-25 which became the P-30 (PB-2), Max speed, 
205 mph (330 km/h) at sea level, 247 mph (397 km/h) at 
15,000 ft (4 572 m), Time to 10,000 fe (3 050 m), 6.7 min. 
Empty weight, 3.887 Ib (1763 kg). Loaded weight, 
5,110 Ib (2.318 kg). Span, 43 ft 10in (13,36 m). Length, 
29 ft 4 in (8,94 m). Height, 8 ft 7 in (2,62 m). Wing area, 
296 sq ft (27,49 m') 


CONSOLIDATED P-30(PB-2) USA 


Four service test versions of the Y1P-25 embodying 
minor improvements were ordered in January 1933. 
Similar all-metal two-seaters, but having the 675 hp 
V-1710-57 Conqueror supercharged engine, simplified 
undercarriages and modified cockpit canopies, 

these aircraft were assigned the designation 
P-30 and delivered for Army Air Corps 
testing in the summer of 1934. 


‘The AC-1 (above), built as a PV, was purchased by the 
‘Swiss Military Technical Service for research. 


(Right) Consolidated’s “Special” single-seat variant of 
the PB-2A, which crashed while on test. 


On6 December 1934, an order was placed for 50P-30As, 
these having the 700 hp V-1710-61 Conqueror engine 
and retaining the General Electric F-3 tusbo-super: 
charger, but with a contrallable-pitch propeller replac- 
ing the fixed-pitch unit of the P-30. Armament com: 
prised two fixed and one flexible 0.3-in (7,62-mm) 
machine guns, and, shortly after the delivery of the 
P-30As in 1935, these aircraft were redesignated as 
PB-2As, the P-30s becoming PB-2s. The Consolidated 
aircraft was the only single-engined two-seat fighter 
monoplane to attain operational status with the AAC, 
The following data relate to the P-30A alias PB-2A. Max 
speed, 255 mph (410 km/h) at 15,000 ft (4 570 m), 
274 mph (441 kan/h) at 26,000 ft (7620 m), Time to 
15,000 ft (4.570 m), 7.78 min. Range, 508 mls (817 km) 
Empty weight, 4,306 Ib (1953 kg). Loaded weight, 
5,643 Ib (2 560 kg). Span, 43 ft 11 in (13,38.m). Length, 
30 ft 0 in (9,14 m). Height, 8 ft 3 in (2,51 m). Wing area, 
297 sq ft (27,59 m’). 


(Above) One of the four service-test versions of the 
YIP-25 that were built as P-30s (PB-2s later), 


ae 


(Above) The P-30A (later PB-2A), the only singlo- 
‘engined two-seat fighter used by the USAAC. (Below) 
‘APB-2A in service with the 36th Pursuit Squadron, 


CONSOLIDATED PB-2A 
SPECIAL USA 


In May 1935, the Matériel Division of the Army Air 
Corps called for proposals for a single-seat fighter to 
succeed the Boeing P-26. Among the contenders in the 
third competition, held in April 1936, was a single-seat 
modification of Consolidated's two-seat PB-2A. Known 
simply as the "Special" this aircraft was, in fact, a con- 
version of the seventh PB-2A and, retaining the 700 hp 
V-1710-61 Conqueror, was the only aircraft with a 
liquid-cooled inline engine in the contest. The PB-2A 
"Special" had the aft cockpit faired over but was other- 
wise essentially similar to the two-seater. It was not 


‘A Consolidated PB-2A - first USAAC fighter with 
retractable w/c ~ serving in 1995 with the 94th Pursuit 
Squadron, 1st PG, at Selfridge Field, Michigan. 


favoured by the AAC as it was larger, heavier and more 
expensive than the competing types. During the con- 
test this aircraft crashed and was totally destroyed, 
Max speed, 275 mph (442 km/h) at 25,000 ft (7 620 m), 
Time to 10,000 ft (3050 m), 6.0 min, Max range, 
1,012 mls (1 629 km). Empty weight, 4,315 Ib (1.957 kg). 
Loaded weight 5,602 lb (2541 kg), Span, 43 ft 11 in 
(13,38 m). Length, 80 O1n (9,14 m). Height, 8 ft 3in 
(2,61 m). Wing area, 297 sq ft (27,59. 


CONSOLIDATED-VULTEE 
XP-54 


section contained two 37-mm T-9 cannon mounted 
gidly and two 0.5-in (12,7-mm) machine guns on mov- 
able mountings, different elevations being adopted to 
‘compensate for the differing trajectories of the two 
types of weapon. The XP-54 was also one of the first 
single-seat fighters designed from the outset for cabin 
pressurization. Performance of the XP-54 fell appre. 
iably below specification and, in consequence, further 
development was discontinued. Max speed, 290 mph 
(467 km/h) at sea level, 381 mph (613 knv/’h) at 28,500 ft 
(8 685 m), Time to 26,000 ft (7 925 m), 17.3 min. Endu- 
rance, 1.0 hr. Empty weight, 15,262 Ib (6 923 kg). Nor 
mal loaded weight, 18,233 Ib (8 271 kg). Span, 53 ft 10.in 
(16.41 m). Length, 54 ft 8% in (16,68 m). Height, 14 fr6 in 
(4,42 m). Wing area, 455.5 sq ft (42,32 m’) 


CONSOLIDATED-VULTEE 
XP-81 


Conceived as a long-range escort fighter combining 
turboprop with turbojet power, the XP-G1 (Model 102) 
was begun on § January 1944, and was intended to 
carry an armament of either six 0.6-in (12,7-mm) 
machine guns or six 20-mm cannon. A single-seater. 
the XP-81 was designed for a single 2,300 bhp General 
Electric TG-100 (later redesignated XT31-GE-1) turbo- 
prop and a 3,780 Ib st (1700 kgp) Allison J33-GE-5 
turbojet, the former being employed for cruise and the 
power of the turbojet being added for high-speed flight. 
Two XP-8is were ordered, the first of these flying on 7 


USA 


‘The Consolidated: Vultee XP-54, as tested in 1943. 


‘An outgrowth of the Vultee Model 78 project and built 
by the Vultee Field Division of the Consolidated-Vulte 
‘Aircraft Company, the Model 84 was one of three de: 
signs awarded development contracts as a result of an 
informal design contest initiated by the Army Air Corps 
‘on 18 December 1939. Two prototypes were eventually 
ordered under the designation XP-64, these flying on 15 
‘January 1943 and 24 May 1944 respectively. Powered 
by a turbo-supercharged Lycoming XH-2470-1 24 
¢ylinder liquid-cooled engine rated at 2,400 hp for take- 
off, the XP-64 embodied a number of novel features, in: 
cluding a “ducted wing section’ embodying the of and 
‘coolant ractiators and intercoolers. An electrically-oper: 
ated pilot's seat also served as a lift to provide cockpit 
facoess and egress, and a pivoting (ie +3" to 6") nose 


(Above) The first of the two XP-54s, completed at the 
‘beginning of 1943 in contemporary OD finish. 


(Above) The XP-81 mixed-power plant fighter. 


Photographed in May 1944, the second of the two 
‘XP-54s is seen below during its single test fight. 


CONVAIR 


(Above) The one and only XP-81 as first flown with a 
'V-1650-7 piston engine in the nose and (below) after 
being re-engined with the TG-100 turboprop. 


February 1946 with a V-1650-7 Merlin piston engine in 
place of the TG-100, which was experiencing teething 
troubles. The XP-81 evinced very good handling 
characteristics and 12 YP-81 pre-production aircraft 
wore ordered (the intention being to power these with 
the lighter and more powerful TG-110 turboprop). 
Flight tests with the TG-100 installed did not com 
‘mence unit 21 December 1945, by which time the pro- 
production YP-B1s had been cancelled. The turboprop 
proved to be capable of producing barely more than 
1,400 bhp, the performance of the XP-81 failing to meet 
specification and further development being aban 
doned, The following performance data are estimated 
on the basis of the anticipated engine power. Max 
speed, 478 mph (769 km/h) at sea lovel, 507 mph 
(816 km/h) at 30,000 ft (9 144m). Range 2,600 mis 
(4.023 km) at 275 mph (443 km/h). Empty weight, 
12,786 lb (5 786 kg). Normal loaded weight, 19,500 1b 
(8.845 kg), Span, 50 ft 6 in (15,29 m). Length, 44 ft 1010 
(13,66 m). Height, 14 ft Oin (4,27 m). Wing area, 
425 sq ft (39,48 m") 


CONVAIR F2Y-1(SEA DART) vusA 


Convair F2Y-1 with the retractable hydro-skis dotted. 


One of the most innovative single-seat fighters of the 
fifties, combining the then latest developments in 
aerodynamics and hydrodynamics, the Model 2 Sea 
Dart was designed to meet a requirement for a sea- 
plane fighter capable of M=0.95, but was expected to 
achieve M=15. Utilising a blended hull and hydro-ski 
the Sea Dart was ordered in prototype form on 19 
January 1951, the designation XF2Y-1 being assigned. 
Twelve production examples were ordered on 28 
August 1962 as F2Y-1s, contracts later being amended 
to add four YF2Y-1s. The Sea Dart was intended to be 
powered by two Westinghouse XJ46-WE-2 turbojets 
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‘The XF2¥-1 above was the first of five Sea Darts built to 
test the advanced hydrodynamics of this fighter. 


each offering 6,100 tb st (2767 kap) with afterburning, 
butthe first XF2Y-1, which flew on9 April 1953, had two 
9,400 Ib st (1 542 kgp) Westinghouse J34-WE-22s. 
Severe vibration of the hydro-skis while taxying and 
poor high-speed performance led to the cancellation of 
one XF2Y-1 and all F2Y-1s. The power output forecast 
for the X.J46-WE-2 intended for the Sea Dart failed to 
measure up to expectations and indicated that a max 
speed no higher than M=0.99 was likely to be attained. 
‘The second XF2Y-1 was completed as one of the four 
YP2Y-1s, initially flying with J34s and later being re 
twofltted with J46-WE-2s which also powered ail three 
Tomaining YF2Y-1s. Limited trials were continued until 
1956, when the entire programme was abandoned, 
Jeaving two of the YF2Y-1s unflown. The full perform- 
ance envelope was not explored and the following data 
‘aro estimates for the YF2Y-1 with fully-rated engines. 
‘Max speed, 695 mph (1 118 km/h) at 8,000 ft (2 440 mi, 
825 mph (1328 km/h) at 36,000 ft (10975 m), or 
Mach1,25, Time to 35,000 ft (10 670 m), 1.7 min 
Empty weight, 12,652 Ib (5739 kg). Loaded weight, 
16,527 lb (7 497 kg), Span, 33 ft 8 in (10,26 m). Length, 
52 ft 7 in (16,03 m), Height (skis down). 20ft 91n 
(6,32 m). Wing area, 563 8q fc (62,30 m2’). 


CONVAIR XFY-1 USA 


‘The XFY-1 (Model ) was a radical experimental single- 
seat fighter evolved as part of « programme to examine 
the feasibility of operating tail-sitting, vertical-take-off 
and-landing aircraft from small platforms on ships, 
three prototypes being ordered in March 1961. Featur 
ing wings of modified celta planform and immense ver- 
tical tail surfaces (the ventral surfaces being jettison: 
able to permit an emergency landing to be made in the 
conventional wing-supported mode), the XFY-1 rested 


‘The single XFY-1 “tail-sitter" (above and below) which 
‘was tested with little success in 1954, the whole 
programme being abandoned after a few months. 


on small castoring wheels at the tips of the horizontal 
and vertical surfaces. The pilot's ejector seat was 
‘mounted on gimbals which permitted it to tilt 45 deg 
‘when the aircraft assumed the vertical attitude. Power 
‘was provided by a 5,850 ehp Allison YT40-A-6 (pend- 
ing availability of the planned 6,955 ehp XT40-A-16) 
driving contra-rotating propellers, and proposed arma- 
‘ment comprised four 20-mm cannon in wingtip pods or 
48 2.75-in (70-mm) rockets. The XFY-1 effected its first 
vertical take-off and landing on 1 August 1954, and its 
first transition on 2 November 1954, but. although it 
was flown for some 40 hours, severe piloting difficulties 


Jed to the abandonment of the programme with only 
‘one prototype completed, The full performance enve 
lope was not explored and the following data are 
applicable to the planned definitive XT40-A-16- 
powered aircraft. Max speed, 610 mph (982 kan/h) at 
15,000 ft (4570), 592 mph (953 km/h) at 36,000 ft 
(10 670 m). Time to 20,000 ft (6 100 m), 2.7 min, to 
30,000 ft (9 150 m), 4.6 min. Empty weight, 11,742 1b 
(5327 kg). Loaded weight, 16,250 Ib (7371 kg). Span, 
27 ft 724 in (8,43. m), Length, 34 ft 11% in (10,66 m). Ver- 
tical span, 22 ft 11n (6,98 m). Wing area, 366 sqft 
(32,98 m’) 
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CONVAIR F-102 
DELTA DAGGER USA 


‘The first fighter of delta wing configuration to fly, the 
Delta Dagger was also the first fighter to dispense with 
gun armament completely in favour of missiles. The 
first of two YP-102 prototypes flew on 24 October 1953. 
From the outset serious deficiencies in performance 
were apparent, this leading to major redesign and re- 
sulting in the YF-102A conforming to the area rule for: 
mula, The first of four YF-102As was flown on 20 


A Convair F-102A serving with 509th Fighter 


December 1954 (a further eight YF-102s having mean- Interceptor Squadron at Clark AB in the Philippines. 
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while been completed for various test purposes) and 
the production F-102A entered service with the USAF 
Air Defense Command from mid-1956, Production of 
the Delta Dagger terminated in April 1958 with the 
875th aircraft. Powered by a Pratt & Whitney J57-P-23, 
turbojet rated at 11,700 Ib st (5 307 kgp) dry and 
17,200 lb st (7 802 kgp) with afterburning, the F-102A's 
armament comprised three AIM-4C, D, E or F Falcon 
and one AIM-26A or -268 Super Falcon air-to-air mis- 
sles. Ex-USAF F-102As were supplied to the Greek (20) 
and Turkish (40) air forces. Max speed, 825 mph 
(1328 kab) at 40,000 ft (12190 m) or Mach=1,26 


182 Main undercariage lg door 
183 Port manwheet 


188 Hydraulic reservoirs 
189 Poston of ram a tutine cn starbawrd 
‘de 


100 Missle bay aft section doors 


163 Port missle bay doors 613), 


(Upper right) A Convair F-102A of 342 Mira of the 
Hellenic Air Force. (Lower right) F-102A of 57th FIS, 
Keflavik ~ last unit in ADC to use the type. 


71 Port wing fue ta 
172 External fel tank, capacty 215 US gal 


104 Partograghc acten missie depiacement 
= 
165 Displacement gear hyceaiie ok 


‘ees 
168 Centre misie bay door 
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(Below) The Convair F-102A and (above) one of the 20 
‘examples of the Delta Dagger that served with the 114 
Ptorix Mahis of th Hellenic Air Force at Tanagra. 


Initial climb, 13,000 ft/min (66,0 m/sec). Max range, 
1,350 mia (2173 km). Max loaded weight, 31,500 Ib 
(14 288 kg). Span, 98 ft 1)2 in (11,60 m). Length (over 
howe probe), 68 ft 4% in (20,83 m). Height, 21 ft 2% in 
(6,45 m). Wing area, 695 sq ft (64,57 m*) 


CONVAIR F-106 DELTA DART UsA 


Essentially a derivative of the Delta Dagger initiated as 
tho F-1028, the F-106A Delta Dart entered service with 
the USAF Air Defense Command in July 1959, the first 
trials aircraft having flown on 26 December 1956. 
Powered by a Pratt & Whitney J75-P-17 turbojet rated at 
17,200 tb st (7 802 kgp) dry and 24,500 tb st (11 113 kgp) 
with afterburning, the F-106A featuted an internal 
Weapons bay for two AIR-2A or -28 Genie unguided 
nuclear-tipped missiles and four AIM-4F ot -4G Falcon 
AAMs supplemented (from 1973) by @ 20-mm M-61 
‘multi-barrel rotary cannon. The F-106B was a two-seat 
‘combat training version retaining full operational capa: 
bility, and Delta Dart praciuction, which was completed 
in July 1961, comprised 277 F-106As and 63 F-106Bs. 
‘The Delta Dart remained in service with the Air 


(Below) The production Convair F-106A Delta Dart. 


National Guard until August 1988. Max speed, 
1,328 mph (2137 km/h) at 35,000f (10670m), or 
Mach=2.01. Combat radius (without extemal fuel), 
575 mls (925 km). Empty weight, 24,315 Ib (11 029 kg). 
‘Maximum loaded weight, 39,196 Ib (17779 kg). Span, 
98 ft 3 in (11,67 m). Length (over nose probe). 70 ft 
84 in (21,55 m), Height, 20 ft 314 in (6,18 m). Wing area, 
697.8 sq ft (64,83 mm). 


(Below) A Convair F-106A flown by the 194th Fighter 
Interceptor Squadron, California ANG. 


COURTOIS-SUFFIT-LESCOP 
C.S.L.1 


Designed by Roger Courtois-Suffit in collaboration with 
Capitaine Lescop, the C.S.L.1 single-seat fighter was 
flown for the first time in January 1918, having been 
constructed by the SAIB (Société Anonyme a’ Applica: 
tions industrielles du Bois) concern. The C.S.L.1 was, 
significantly. one of the first (if not the first) aircraft to 
feature leading-edge wing flaps, these being fitted to 


France 


(Above top) An F-106A of the 460th FIS, and 
(immediately above) US Bicentennial markings on an 
F-106A serving with the 126th FIG, Florida ANG. 
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the lower mainplanes and elevated or depressed 
througha limited range of movement, The leading edge 
of the tailplane was also hinged. Intended for the 
200 hp Clerget 118 eleven-cylinder rotary or, failing 
What, the 160hp Gnome Monosoupape 9Nc nino: 
cylinder rotary, the C:S.L.1 was in fact fitted with the 
140 hp Clerget 9Bf nine-cylinder rotary. A second proto: 
type was to have been fitted with the 200 hp unit, but it 
is doubtful if this was completed, The following data 
are estimated for the C.S.L.1 with the 200 hp engine, 
‘Max speed, 149 mph (240 kaw/h) at sea level. Time 10 
13,126 ft (4.000 m), 14 min. Endurance, 2.5 brs. Empty 
weight, 1,0801b (49049). Loaded weight, 1,7201b 


(780 kg), Span, 26 ft 7 in (7,80 m), Wing area 204.5 sc ft 
(19,0 m*). 


Leading-edge flaps on the lower mainplane were a 
feature of the C.S.L.1 (above and below), only one 
‘example of which was built and flown in 1918, 


(Below) F-106As of the Sth FIS (foreground) and 87th 
FIS, two of 13 Air Defense Command squadrons that 
were equipped with the Delta Dart, 
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issentially & triplane derivative of the $-2 “Wireless’ 
(signifying lack of wing bracing wires) unarmed 


nine biplane “scout”. the S-3, or “Triplane Speed Seout’ 
th the ssessed a similar fuselage and 100 hp Curtiss OXX-3 
proto \gine, and initially retained the ducted propeller spin- 
butit [Bner featured by the biplane. Interplane bracing 
j data mployed "'K''-type struts and, on its second flight 
gine. during the summer of 1917, the S-3 attained an altitude 


me to of 16,500 ft (5 030 m), which was a record at the time. 


mpty ‘or initial trials, the centre wing was attached to the 
7201h — [Bfuselage at low shoulder position, but the gap between 
5a ft ll three wings was subsequently increased and the 


[centre wing was raised above the fuselage. After rede- 
sign of the rudder and the discarding of the ducted 
spinner, the $-3 successfully completed evaluation 
trials anc four were ordered curing the course of 1917 
for the US Army Signal Corps. It was proposed to arm 

e S-3 with two unsynchronised Lewis guns which 

jere to fire over the propeller aro, but the $-3s were, in 

e event, clelivered to the Signal Corps without arma 
Iment, Max speed, 116 mph (185 ku/h), Time to 9,000 ft 
(2 745 m), 10 min. Empty weight, 970 lb (440 kg). 
Loaded weight, 1,320 Ib (599 kg). Span, 25 ft 0in 
(7,621m). Length, 19 ft 6in (6,94 m). Height, 8 ft 7in 
(2,62 m). Wing area, 142.6 sq ft (13,25 m") 


The first Curtiss $-3 soen above in August 1917 after the 
ducted propeller spinner had been discarded, and, 
jbelow, in the form in which it was originally flown. 


CURTISS S-6 


USA 


‘A refined version of the S-3 with revised strutting carry: 
ing the centre section of the upper wing and the root 
Jattachments of the centre wing, a modified undercart 
age and other changes, the 5-6 triplane of 1917 was the 
first US “scout” to be fitted with twin forward-firing 


(Below) A development of the $-3, the sole Curtiss 5-6 
‘was flown in 1917 with an unusual installation of twin 
Lewis guns above the cockpit, 


machine guns, these being gas-operated Lewis guns 
which were mounted side-by-side on inverted and in- 
clined “V" struts immediately beneath the centre sec 
tion of the upper wing and firing outside the propeller 
disc. Only a single example of the S-6 was built and 
tested. Max speed, 110 mph (17? km/h). Loaded weight, 
1,377 Ib (626 kg). Span, 25 ft 0 in (7,62 m). Length, 19 ft 
Gin (5,94 m). Height, 8 ft 7in (262m). Wing ares, 
142.6 5q ft (13,25 mr’) 


CURTISS GS 


During 1917, the US Navy issued the Curtiss company 
with a contract for five single-seat fighting scout float 
seaplanes powered by a US-built version of the 100 hp 
Gnome nine-cylinder rotary, the GS designation indi: 
cating "Gnome Scout”. These were completed under 
the designation GS-2 when a supplementary contract 
was issued for a sixth aeroplane which was assigned 
the designation GS-1, The GS-1 was a single-seat tri 
plane with a single central float and outrigger stabiliz: 
ing floats which drew heavily on Curtiss S-3 ex. 
perience. An unusual feature was the introduction ot 
shock absorbers in the struts between the fuselage and 


USA 


‘The GS-1 “Gnome Scout" triplane (below) was similar 
in most respects to five GS-2 biplanes that preceded it 


the central float, These resulted in the float angle being 
subject to change at high speed on the water and pro” 
ducing an undesirable porpoising. Delivered to the US 
Navy easly in 1918, the GS-1 was flown several timos by 


US Navy acceptance pilots, but was eventually 
damaged beyond repair as a result of a heavy landing 
‘The five nimilarly-powered GS-2s differed from the GS-1 
primarily in being of biplane configuration, but litte is 
recorded of these aircraft apart from the fact that they 
suffered from tail heaviness, No data are available for 
either GS-1 or GS-2 


CURTISS CB USA 
The CB (Curtiss Battleplane), unofficially known as the 

Liberty Battier”, was an experimental two-seat fighter 
developed and flown early in 1918 as a result of difficul: 
ies being expenenced with the Liberty-engined ver- 
ssion of the Bristol F2B, Powered by a 425 hp 12-cylinder 
Liberty 12 water-cooled engine, the CB two-bay 
biplane was an early example of “Curtiss ply” con: 
struction — two layers of 2-in (5,08-cm) wide wood 
veneer being cross-laminated over a form to build up a 
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(Above and below) The sole Curtiss Battleplane (CB) of 
1918, also known as the “Liberty Battler". 


monocoque fuselage shell. In an effort to maintain fuse 
lage streamlining, the radiators were slung under the 
upper wing centre section, where they were found to 
have a seriously detrimental effect on the airflow, The 
fairing of the upper wing into the top fuselage contour 
resulted in a very narrow wing gap. with consequent 
aerodynamic penalties, While it provided the rear gun: 
nner with an excellent field of fire, it impaired the for 
ward and downward view of the pilot, necessitating 
the provision of small windows in the fuselage sides. 
Flown in May 1918, the sole prototype CB proved to 
have extremely poor handling characteristics and 
crashed early in its test programme. Empty weight, 
3.576 lb (1622 kg). Span, 39 ft 4 in (11,98 m). Length, 
27 ft 1 in (8,26 m), 


CURTISS HA USA 


Designed by Capt L Smith of the US Marine Corps asa 
‘two-seat patrol fighter floatplane for use in the Dunkish: 
Calais area, the HA ~ known unofficially as the “Dun: 
‘kirk Fighter” ~ was intended to combat the Branden: 
burg float fighters and was built at the experimental 
plant of the Curtiss Engineering Corporation, Of con: 
ventional wooden construction with fabric skinning, 
the HA was powered by a 425 hp Liberty 12 engine and 
featured an unusually rotund fuselage. Proposed arma: 
ment comprised two synchronized 0.3-in (7,62-mm) 
Marlin machine guns and two Lewis guns of the same 
calibre on a Scarff mounting in the rear cockpit, The HA 
was flown for the first time on 21 March 1918, but was 
found to be unstable longitudinally and seriously tail 
heavy. The initial test terminated in a crash, Curtiss 
was then awarded a contract for two further proto- 
types, the first of which, the HA-1, utilized salvaged 


(Below) Prototype Curtiss HA, also known as the 
“Dunkirk Fighter", intended to serve in Europe, 


CURTISS 


components from the original HA and featured revised 
vertical tall surfaces, an annular-type radiator and re- 
located wings. The HA-1 demonstrated appreciably im- 

proved handling qualities, but was written off after a 
fire in the air. The third HA prototype, the HA-2, dif- 
fered appreciably from the HA-1 (see following entry), 

‘The following data apply to the HA-1 float fighter. Max 
‘speed, 126 mph (203 km/h). Time to 9,000 ft (2 743 mi, 

10 min, Empty weight, 2,449 Ib (1111 kg). Loaded 
weight, 3,602 Ib (1634 kg), Span, 36 fe Oin (10,97 m) 

Length, 30 ft 9in (9,37 m). Height, 10 ft 7 in (323 m), 

Wing area, 387 sq ft (35,95 m:). 


CURTISS HA-2 USA 


‘The third HA float fighter prototype embodied con- 
siderable redesign as the HA-2, Powered by a 12. 
cylinder Liberty 12 water-cooled engine, like the pre- 
ceding prototypes, the HA-2 had longer-span wings of 
marginally increased chord and gap, the upper wing 
being raised clear of the fuselage, the decking of which 
was lowered. The radiator was redesigned, but cooling 
problems were encountered and although the HA-2 
proved more docile than the lighter HA-1, it possessed. 
insufficient promise to warrant further development. 
Max speed, 118 mph (190 km/h). Time to 7,900 ft 
(2408 m), 10 min. Empty weight, 2,946 lb (1 936 kg). 
Loaded weight, 3,907 lb (1772kg). Span, 42ft O1n 
(12,80 m). Length, 30 ft 9in (9,97 m). Height, 11 ft 5 in 
(3,48 m). Wing area, 490 sq ft (45,52 m*), 


‘The Curtiss HA-2 (above and below), of which only a 
single prototype was built, differed from the HA in 
respect of wing and engine cowling detail. 
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CURTISS 18-T 


Designed by Charles 8 Kirkham, the Curtiss 18-T two- 
seat fighter triplane was ordered by the US Navy on 30 
March 1918 when a contract was placed for two proto- 
types. The first of these was flown on 7 May 1918. De- 
signed around the Curtiss-Kirkham K-12 water-cooled 
12-cylinder engine of 400 hp, the 18-T was of extremely 
clean aerodynamic design by contemporary standards 
and featured a monocoque three-ply fuselage and side 
radiators positioned between the lower wings, The 
proposed armament comprised two forward-firing syn- 
chronized 0.3-in (7,62-mm) Marlin machine guns and 
two 0.3-in (7,62-mm) Lewis guns on a Scarff mounting 
in the rear cockpit. Known unofficially as the “Wasp” 
(an allusion to the sound emitted by the K-12 engine 
during landing approach), the 18-T initially suffered 
some tail heaviness which was corrected by applying 
five degrees of sweepback to the wings for further 
trials. A max speed of 163 mph (262 km/h) was 
achieved with full military load in August 1918, the 18-T 
being acclaimed as the world’s fastest aeroplane as a 
result. The US Navy promptly ordered two examples, 
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To correct tail-heaviness, the Curtiss 18-T (above and 
below) was given five degrees of wing sweepback soon 
after first flight, as illustrated here. 


the first of which was delivered in February 1919. In the 
summor of 1919, the first prototype was fitted with 
longer-span two-bay wings, these having a span and 
area of 40 ft 7¥s in (12,38 m) and 400 uq ft (37.16 m*) re- 
spectively, and in this form the aircraft became the 
18T-2, the short-span version becoming the 18T-1, The 
187-2 established a world altitude record of 34,910 ft 
(10 640m) on 18 September 1919, and a second 18T-2 
was built by Curtiss for export to Bolivia, where it 
arrived in 1920. The following data relate to the 187-1. 
Max speed, 165 mph (265 km/h). Time to 12,500 ft 
(3810 m), 10min. Endurance, 5.9 hrs. Empty weight, 
1,980 lb (898 kg). Loaded weight, 3,050 Ib (1383 kg) 
Span, 31 ft 10in (9,70m). Length, 23 t 4 in (7.11 m) 
Height, 9 ft 10% in (3,02 m). Wing area, 288 sq ft 
(26,76 m*) 


Modified with long-span, two-bay wings, the second 
Curtiss 18T (below) was redesignated as the 187-2, 


CURTISS 18-B USA 
US Army interest in the 18-T prompted Curtiss to offer 
the same basic design in two-bay biplane configura: 
tion, and an order was placed by the US Army for two 


Apart from its biplane configuration, the Curtiss 18-B 
(below) was identical with the 18-T triplane. 


examples in August 1918. Known unofficially as the 
“Homet" the 18-B two-seat fighter employed an ident- 
ical fuselage to that of the 18-T and a similar Curtiss 
Kirkham K-12 engine. The proposed armament com 
prised two forward-firing Marlin guns and two Lewis 
guns on a flexible mount. The two prototypes were de- 
livered to the US Army during the summer of 1919, one 
being confined to static testing and the other crashing 
shortly after the commencement of flight trials, and. 
further development was then abandoned. Max speed, 
160 mph (257 km/h). Empty weight, 1,690 lb (767 kg), 
Loaded weight, 2,867 lb (1300 kg). Span, 37 ft 6% in 
(11,41 m). Length, 23 f¢4 in (7,11 m). Wing area, 306 sq ft 
(28,43 m*) 


CURTISS-ORENCO D 


The first single-seat fighter of indigenous US design to 
achieve production status, the Model D was conceived 
around the 300 hp Hispano-Suiza H eight-cylinder 
water-cooled engine. The first of four prototypes built 
by the Ordnance Engineering Corporation (Orenco) 
was completed in January 1919, Curtiss was assigned a 
production contract for 50 aircraft and undertook some 
redesign. This included the introduction of dihedral 
and overhanging, balanced ailerons, and revision of the 
engine installation. Of wooden construction with ply 

covered fuselage and fabric-covered wings, the Cur 

{Uss-built Model D utilised a 330 hp Wright-built deriy 

ative of the French engine and carried an armament of 
two 0.3in (7,62-mm) machine guns, deliveries com: 

mencing in August 1921. One Model D was experi: 

mentally fitted with French Lamblin radiators attached 
to the fuselage sides, and another was fitted with a 
turbo-supercharger for high altitude trials. Max speed, 
139 mph (224 km/h) at 60a level, 136 mph (219 km/h) at 
6,500 (1980). Climb, 1,140 ft/min (5.8 m/se0), Bn: 

durance, 2.5 hrs, Empty weight, 1,908 Ib (865 kg). 
Loaded weight, 2,820 Ib (1279 kg). Span, 32 fc 1144 In 
(10,06 m). Length, 21 ft 5% in (6,54 m). Height, 8 ft 4 in 
(2,54 m). Wing area, 273 sq ft (25,36 m). 


USA 


(Above and below) For early post-war service with the 
Army Air Corps, Curtiss built 50 Orenco Ds after 
modifying designs of the Ordnance Engineering Corp. 


‘One Curtiss-Orenco D was experimentally fitted with 
Lamblin “pineapple” radiators as seen below. 
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CURTISS PN-1 USA 
Designed by the US Army Engineering Division as a 
specialised single-seat night fighter, two prototypes of 
the PN-1 were built by Curtiss, powered by the 220 hp 
Liberty L-825 six-cylinder water-cooled engine. Opt 
mised for docile handling characteristics at the lower 
end of the speed range in order to ease operation from 
small blacked-out fields, the PN-1 was completed with: 
ut interplane struts, but steel-tube N-type struts were 
introduced to improve torsional stiffness before any 
attempt to fly the first prototype, In the event, only this 
one PN-I was completed, and the results of any flight 
testing are not on record. It is known, however, that the 
sole prototype was used for statictests at McCook Field 
during 1921. Max speed, 108 mph (174 km/h). Time to 
3,500 ft (1980 m), 6.5 min. Range, 255 mls (410 km). 
Empty weight, 1,631 Ib (740 kg). Loaded weight, 
2,311 Ib (1048 kg), Span, 30ft 10in (9,40 m). Length, 
23 ft 6 in (7,16 m). Height, 10 ft 3 in (3,12 m). Wing area, 
300 sey ft (27,87 mn’), 


The sole PN-1 (below) was designed with cantilever 
wings, but interplane struts were added betore flight. 


CURTISS PW-8 


Progenitor of the famous Hawk series of fighters, the 
PW-8 (the "PW" prefix indicating “Pursuit Water 
cooled”) was a single-seat two-bay fighter biplane of 
mixed construction ~ plywood-covered wooden wings 
and fabric-skinned welded steel tube fuselage 
powered by a 440 hp Curtiss D-12 water-cooled 12 
cylinder Vee engine. Three prototypes were ordered on 
27 April 1923, and the first of these, flown in the pre 
vious January, was retroactively designated XPW-8 on 
14 May 1924. ‘The second prototype, flown in March 
1924, embodied some aerodynamic refinement and pro- 
vided the basis for the production PW-8, 25 examples 
being ordered on 25 September 1923 and delivered be- 
tween June and August 1924. The PW-8 featured w 
Surface radiators and armament normally comprised 
two 0.3-in (7,62-mm) machine guns. A turbo-super 
charger was experimentally fitted to the second pro- 
duction aircraft, and the third prototype (XPW-8A), de- 
livered in February 1924, featured 30-ft (9,14-m) span 
single-bay wings and a revised radiator arrangement. 
It was subsequently fitted with a tunnel-type radiator 
(as the XPW-8A) and, in December 1924, with 31 ft 6 in 
(9,60 m) span wings of tapered planform and Clark ¥ 
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‘Wings of tapered planform and a Clark ¥ aerofoil were 
distinctive features of the Curtiss XPW-8B (below), 


aerofoil section as the XPW-8B. It thus became, in 
effect, the prototype P-1 Hawk. Max speed. 168 mph 


(270 km/h) at sea level. Cruising speed, 160 mph 
(257 km/h) at 10,000 ft (3.050 m). Time to 10,000 ft 
(3050 m), 9.0 min. Range, 440 mls (708 km). Empty 


weight, 2.191 Ib (994 kg). Loaded weight, 3,151 ib 
(1429 kg). Span, 32 ft 0in (9,75 m), Length, 22 ft 6 in 
(6,86 m). Height, 8 ft 10 in (2,69 m). Wing area, 287 sq ft 
26,66 m*) 


(Above) The original PW-8 (later known as XPW-8), 
progenitor of the famed Curtiss Hawk series, and 
(below) the PW-8 in its series production form, 
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A Curtiss PW-8 of the 17th Pursuit Sqn, 1st PG, as flown 
{in the 1924 Mitchell Trophy Race. 


racing aircraft respectively) was designed by Charles 
W Hall. It was essentially an all-metal version of the 
wooden Naval Aircraft Factory TS-1, which had been 
designed by the US Navy Bureau of Aeronautics and 
production of which had been assigned to Curtiss. The 
F4C-+1, two examples of which were built in 1924 and 
the first flown an 4 September, embodied some aero- 
dynamic redesign. Its wings featured tubular spars and 
stamped dural ribs, and the fuselage was built up of 
dural tubing in a Warren truss form, the whole being 
fabric covered. By comparison with the TS-1, the lower 
wing was raised to the base of the fuselage, Armament 
comprised two 0.3-in (7,62-mm) machine guns and 


(Above and below) The Curtiss F4C-1 ~ the first of two 
being illustrated by this photograph ~ was a metal: 
framed version of the Naval Aircraft Factory TS-1. 


CURTISS F4C-1 USA 
‘The first Curtiss fighter built under the US Navy de 
signating system combining type, sequence of design 
and manufacturer, the F4C-1 (F2C and FSC being 

‘paper” designations assigned to the R2C and R3C 


power was provided by a nine-cylinder Wright J-3 
radial rated at 200 hp. Max speed, 126 mph (203 km/h). 
Time to 5,000 ft (1525 m), 3.9 min. Range, 526 mls 
(845 km). Empty weight, 1,027 Ib (466 kg). Loaded 
weight, 1,707 Ib (774 kg). Span 25 ft in (7,62 m). 
Length, 18 ft 4 in (5,59 n), Height, &ft 9 in (2,67 m) 
Wing area, 185 sq ft (17.19 m*). 


CURTISS P-1 (HAWK) USA 
On7 March 1926, Curtiss was awarded a contract for 15 
production examples of the XPW-8B as the P-1, this 
being the first fighter to which the company assigned 


(Below) A Curtiss P-1, one of the 10 aircraft of this type 
built for the USAAC as tho first Hawks. 
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Delivered in early 1927, this P-1B (above) was flown by 
the 27th Pursuit Sqn, Selfridge Field. 


the name Hawk. Externally similar to the XPW-8B, the 
P-1 was of mixed construction with wooden wings and 
steel-tube fuselage with fabric skinning, and was 
powered by a 435 hp Curtiss V-1150-1 12-cylinder 
water-cooled! engine. The final five aircraft were com 
pleted as P-2s, three of these later being converted tc 
P-1A standards, Follow-on contracts were placed on 9 
September 1926 for 25 P-1As (which had a 3-in/7,62-cm 
Jonger fuselage); on 17 August 1926 for 25 P-1Bs (with 
V-1150-3 engine, larger wheels and modified radiator), 
and on 3 October 1928 for 33 P-1Cs (with wheel brakes) 
All these sub-types carried an armamont of two 0.3-in 
(7,62-mm) guns. In the meantime, the USAAC had 
ordered advanced tx lising the same ais 

these comprising 36 AT-4s (180 hp Wight V-720), five 
AT-6u and 31 AT-5As (220 hp Wright R-790), and, in 
1929, these were re-engined with the V-1150-3, all 35 
AT-4s becoming P-1Ds and four AT-5s and 24 AT-6An 
becoming P-1Es and P-1Fs respectively. These conver 
sions werd essentially similar to the P-1B apart from 
having only one gun, Four P-1s were supplied to B 

P-1A wont to Japan, and eight P-1As and eight 
P-1Bs ware supplied to Chile, The following data 
tothe P-1B. Max speed, 160 mph (257 kny/h) at sea lovel 
157 mph (263 km/h) at 8,000 ft (1 625 m). Initial climb, 
1,540 ft/min (7,8 m/sec), Range, 600 mis (966 km) 


Empty weight, 2,105 lb (955 kg). Loaded weight, 
ib (1.3390 kg), Span, 31 ft 7 in (9,63 m). Length, 22 tt 
Sin (6,91 m). Height, 8 ft 11 in (2,72 m). Wing area, 
50 sq ft (23,23 m"). 


‘The P-1B (below) closely resembled the P-1A, with 
changes in radiator, engine type and wheel size. 


CURTISS F6C (HAWK) 


1925, the US Navy ordered nine P 
f operation as P6Cs (the FSC 


Ath pro- 
designation 


vision for fi 


was not assigned, toavoid confusion with the F°6 flying 
oat), these being delivered as F6C-1s and four 
(with arrester hooks) as FGC-2s, These had similar 
power plant and armament to the USAAC’s P-1. Two 

the F6C-1s were later converted to -2 standard. In 1927. 
35 additional aircraft were ordered, these using the 
P-1A airframe and being designated F6C-3. Two F6C-1s 
were converted to-3 standard and one F6C-3 was fitted 
with a Pratt & Whitney R-1340 radial as the XF6C-3, The 


tole tothe F6C-3. Max speed. 154 
Time to 5,000 ft (1625 m), 


als (1 054 km). Empty weight, 


ng data rel 
18 km/h) at sea level. 
3.5 min. Max range, 655 


2.161 Ib (980 kg). Loaded weight, 2,963 lb (1344 kg). 
31 ft 6 in (9,60 m). Length, 22 ft 10 in (6,96 m). 
ht, 10 ft Bin (3,25 m). Wing area, 252 sq ft 


Despite its fighter rdle, the F6C-3 (below) served for a 
time with the US Navy's Bombing Squadron One (VB-1) 


‘The P-1C (above), which introduced whee! brakes and 
(below) one of the 35 P-1Ds ~ re-engined AT-4 advanced 
trainers reclassified as pursuits. 
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‘The F6C-3 (above) for the US Navy introduced the same 
airframe changes as did the Army Air Corps’ P-1A. 


CURTISS F6C-4 (HAWK) 


The US Navy had decided, by 1927, to standardise on 
air-cooled radial engines, which were more easily 
maintained at sea than liquid-cooled inline engines. 
Accordingly, after trials with a Pratt & Whitney R-1340- 
engined F6C-3, a production contract was placed for 31 
fighters powered by this 410 hp radial as F6C-4s, The 
first of these aircraft, which was retained for test pur 
poses, Was assigned the designation XF6C-4 and d 
liveries commenced in February 1927, Possessing the 
same twin-gun armament as its predecessors, the 
F6C-4 proved more manoeuvrable than the V-1150: 
powered models, but was becoming obsolescent by the 


USA 


(Below) Curtiss F4C-4 in operational guise with engine 
ring cowling and (above) serving in 1930 in the training 
role with VN-4D8 at NAS Pensacola, 


ime that it was delivered. It remained first-line equip 
ment only until the beginning of 1930. Experimental 
F6C models were the XF6C-5 (first F6C-1 fitted with a 
525 hp Pratt & Whitney R-1690 Hornet), XF6C-6 (an 
F6C-3 converted to parasol monoplane configuration 
for the 1930 Thompson Trophy race), F6C-6 (an F6C-3 
modified for 1929 air races and returned to-3 standard), 
and the XF6C-7 (an F6C-4 with an inverted air-cooled 
Ranger SGV-770 engine), Max speed, 155 mph 
(249 km/h) at sea level. Time to 5,000 ft (1526 m), 
5 min, Normal range, 361 mls (581 km). Empty weight, 


After conversion to F6C-4 standard, the first F6C-1 
became the XF6C-5 (below) with R-1690 Homet engine. 
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1,980 Ib (898 kg). Loaded weight, 2,785 Ib (1263 kg). 
Span, 31 ft 6in (9,60 m). Length, 22 ft 6 in (6,86 m) 
Height, 10 ft 11 in (3,33 m). Wing area, 252 sqft 
(23,41 m4) 


CURTISS P-2 (HAWK) USA 
‘The final five alrcraft built against the initial P-1 con: 
tract were fitted with the 510 hp Curtiss V-1400 (D-12) 
engine and delivered early in 1926 as P-2s. The first of 
these, initially flown in December 1925, was experi- 
mentally fitted with a side-mounted turbo-super 
‘charger which increased the P-2's absolute ceiling from 
22,980 ft (7005 m) to 32,790 ft (9995 m). Three P-2s 
were subsequently converted to P-1A standard for 
squadron service. A fourth was fitted with the Curtiss 
V-1570 Conqueror engine of 600 hp as the XP-6 to parti- 
cipate in the 1927 National Air Races, in which it 
achieved 189 mph (304 km/h). Max speed, 172 mph 
(276 kuw/h) at sea level, 151 mph (243 km/h) at 15,000 fe 
(4.576 m). Inteial climb, 2,170 fe’min (11 m/sec). Time to 
6,500 ft (1960 m), 3.5 min. Empty weight, 2,081 Ib 
(944 kg). Loaded weight, 2,869 lb (1 301 kg). Span, 31 ft 
7in (9,63 m). Length, 22 ft 10 in (6,96 m), Height, 8 ft 
7 in (2,62 m). Wing area, 260 sq ft (23,23 m’). 


CURTISS P-3A (HAWK) 


| E 


USA 


CURTISS 


‘The F7C-1 (above) was operated only by US Marine 
Corps, serving with VF-5M (later VF-9M) until 1933. 


the event, all F7C-18 were operated hy the US Marine 
Corps (VF-5M) at Quantico. Max speed, 151 mph 
(243 km/h) at sea level. Time to 5,000 ft (1 525 m), 
2.6min. Normal range, 330 mis (531 km). Empty 
weight, 2,038 lb (924 kg). Loaded weight, 2,782 Ib 
(1.262 kg). Span, 32 ft 8 in (9,96 m). Length, 22 ft 1% in 
(6,75 m), Height, 10 ft 4 in (3.15 m). Wing area, 276 sq ft 
(25,64 m’ 


‘The F7C-1 (below) designed for shipboard use. 


to the FBC-1s which were redesignated as OC-15 
shortly after entering service, the F&C-3s becoming 
06:28. Max speed. 144 mph (232 km/h) at sea Jovel, 
Initial climb, 1,010 f/min (5,1 m/sec), Range, 650 mls 
(1.046 km), Empty weight, 2,616 lb (1 141 kg). Loaded 
weight, 4,191 lb (1901 kg). Span, 38 f¢ 0 in (11,58 m) 
Length, 27 ft 11 in (8,51 m). Height, 11 ft 8.1n (3,55 m). 
Wing area, 360 sq ft (22,62 m*) 


CURTISS F8C-4 & -5 


(HELLDIVER) — USA 


‘The Pratt & Whitney Wasp engine was used in five 
P-As (above), the ring cowling being added later. 


‘The first radial-engined Hawk resulted from the mating 
of a P-1A airframe with a 390 hp Curtiss R-1454 engine 
‘a8 the XP-3 in Ootober 1926. The failure of the Curtiss 
‘engine led to its substitution by a 410 hp Pratt & Whit 

ney R-1340-9, with which it was tested in April 1928 as 
the XP-3A, Five production examples had been ordered 
in December 1927 as P-As, deliveries commencing in 
September 1928. The P-3A was powered by the 
R-1940-3 version of the Wasp, also rated at 410 hp, and 
tho first production example was flown with various ex: 

perimental cowlings as the second XP-3A. Both this 
and the original XP-3A were eventually to become 
XP-21s, the second XP-3A undergoing further conver 

sion (after testing as an XP-21) to P-4F standards. Arma: 

ment of the P-3A comprised two 0.3-in (7,62-mm) 
‘machine guns and this type was fitted with a Townend 
ring after service entry. Max speed, 153 mph (246 kan/h) 
at sea level, 148 mph (238 km/h) at 10,000 ft (3 050 m). 

Cruise, 122 mph (196 kon/H), Initial climb, 1,742 f/min 
(8.8 m/sec). Empty weight, 1,966 lb (887 kg). Loaded 
Weight, 2,788 Ib (1266 kg). Span, 31 ft 7 in (9,63 m). 

Length, 22ft 6 in (6,83 m). Height, 8 ft 9 in (2,67 m). 

Wing area, 252 sq ft (23,41 m’). 


CURTISS F7C-1 (SEAHAWK) 


‘The first Curtiss fighter designed from the outset for 
shipboard use as opposed to being an adaptation of a 
land-based fighter, the XF7C-1 single-seat fighter was 
characterised by sweptback upper wing outer panels 
and flew for the first time on 28 February 1927. Powered 
bby a 450 hp Pratt & Whitney R-1340-B Wasp radial, the 
XF7C-1 was flown both with and without a propeller 
spinner, and was also tested with a single central float 
and outrigger stabilising floats, Seventeen F7C-1s were 
ordered for US Navy service and delivered during 
December 1928 and January 1929, These differed from 
the prototype primarily in having tripod main under- 
earriage members in place of the cross axle. The pro- 
ppeller spinner was discarded and armament comprised 
two 0.3-in (7,62-mm) synchronised machine guns. In 


USA 


‘The prototype XF8C-4 of 1929 (above) closely 
resembled the XF8C-2, first of the Helldivers, (Below) 
‘An FBC-4 in service with Navy Reserve unit VMS-2R. 


CURTISS F8C-1 & -3 USA 


‘To meet a US Marine Corps requirement for a two-seat 
fighter with bombing and observation capability, Cur 
tiss adapted the airframe of the USAAC's O-1 Falcon. 
With a Pratt & Whitney R-1340 Wasp radial engine in 
place of the water-cooled Conqueror six examples were 
delivered, two as XF8C-1s and four as F8C-1s, in 
January 1928. Armament comprised two fixed forward- 
firing 0.3-in (7,62-mm) guns and a weapon of similar 
calibre on a Scarf! ring in the rear cockpit, and power 
was provided by a 432 hp R-1340B Wasp. Twenty-one 
additional machines (one XF8C-3 and 20 F&C-3s) were 
delivered later in 1928, these being essentially similar 


‘Seen below serving with VO-8M of the USMC in 1928, 
the F8C-1 was designed as a multi-rle aircraft. 


Although designated in the F8C series, the XFBC-2 and 
XF8C-4 differed extensively from the F8C-1 and -3, and 
were dual-tole aircraft intended for use both as two- 
seat fighters and as dive bombers, dive bombing tech 
niques at that time being under development by the US. 
Marine Corps. Possessing smaller overall dimensions 
than previous F8C series aircraft, featuring some struc 
tural revision and powered by a 450 hp R-1340-80 
‘Wasp, the XFC-2 prototype appeared early in 1929 and 
was equipped to carry either two 116-1b (53-kg) bombs 
or one $00-1b (227-kg) bomb. A second prototype, the 
‘XF8C-4, was flown in August 1929, by which time 
orders had been placed for 27 F8C-4s and nine F8C-5s. 
‘The XF8C-4 differed from the XF8C-2 primarily in 
having an R-1340-88 Wasp enclosed by a Townend 
ting, The latter was not initially applied to the produc: 
tion F8C-4s which were delivered from May 1930, a 
further 43 being ordered for 1931 delivery, these being 
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CURTISS 


(Above) The F&C-4 Helldiver fighter and dive-bomber. 


redesignated O2C-1s. Two F8C-5s temporarily fitted 
with wing flaps and leading-edge slots were desig 
nated XFEC-6s, one VIP transport version with a 875 hp 
Wright R-1820-64 Cyclone was designated XF8C-7 
(X02C-2) and two similarly powered examples were 
XP8C-Bs, The designation XPI0C-1 was assigned to 
one aircraft initially powered by a Curtiss R-1810 and 
subsequently re-engined with a Cyclone. The follow: 
ing data are applicable to the F8C-4. Max speed. 
147 mph (237 kaw). Initial climb, 1,030 fe/min (5,23 my 
sec). Normal range, 455 mls (732 km). Empty weight. 

613 Ib (1140 kg). Normal loaded weight, 9,783 lb 
(1.716 kg). Span, 32 ft 0 in (9,75 m), Length, 25 ft 7% in 
(7,82 m), Height, 10 fe 3 in (3,12 m). Wing aren, 308 sq fe 
(28,61 m*) 


CURTISS P-5 (SUPERHAWK) USA 
AUSAAC contract placed on 14 May 1927 called for five 
aircraft with airframes essentially similar to that of the 
P-1, but powered by a turbo-supercharged Curtiss 
V-1150-4 12-cylinder water-cooled engine. The first of 
these was delivered in January 1928 as the XP-5, with 
the remaining four following as P-5s by June 1928. 


designation XP-6B, Although these aircraft were in- 
tended purely to prove the Conqueror engine, the suc: 
cess of this power plant prompted a USAAC order for 18 
P-6s on 3 October 1928, these being powered by the 
600 hp water-cooled V-1570-17, Although generally 
similar to the P-1 in construction, they embodied ex 
tensively revised fuselage contours. Deliveries com- 
menced tn October 1929, but with the 1th aircraft Pre 
stone (ethylene glycol) cooling was introduced, the 


‘The P-6A (above and below) built for Service trials, 
featured Prestone (ethylene glycol) coolant for its 
V-1570-23 engine. 


A side-mounted turbo-supercharger on the D-12F 
‘engine was a distinctive feature of the P-5 (above). 


Dubbed Supechawk by the manufacturer, the P-5had a 
side-mounted exhaust-driven turbo-supercharger with 
‘which it attained a service ceiling of 31,000 ft (9 450 m). 
Warm air was ducted from the exhaust manifold to the 
cockpit, the heat being contained by 8 “cape” which 
snapped around the cockpit rim and fitted closely about 
the pilot, Two of the P-8s were lost in accidents shortly 
after delivery, but the remaining two served with the 
94th Pursuit Squadron until April 1932, The V-1150-4 
(D-12F) engine was rated at 435 hp and armament com: 
prised two 0.3-in (7,62-mm) machine guns. Max speed, 
146 mph (236 krn/h) at sea level, 173 mph (278 km/h) at 
25,000 ft (7 620 m), Time to 10,000 ft (3 050 m), 8.4 nuin. 
Endurance, 1.31 hrs. Empty weight, 2,520 lb (1143 kg) 
Loaded weight, 3,349 1b (1519 kg), Span, 31 ft 6 in 
(9,60 m). Length, 23 ft 8in (7,21m). Height, 9ft 3in 
(2,82 m). Wing area, 262 sq ft (23,41 m’) 


CURTISS P-6 To P-6D (HAWK I) usA 


Installation of the new 600 hp Curtiss V-1570-1 Con- 
‘queror engine in a P-2 airframe for participation in the 
‘September 1927 air races at Spokane led to the applica- 
tion of the designation XP-6. A similarly-powered alr 
craft utilising a P-1A fuselage, XPW-8A wings and sur 
face radiators became the XP-6A. A third 
‘Conqueror-powered conversion of a P-1C airframe for a 
New York-Alaska flight, in July 1929, was assigned the 
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(Below) With a turbo-supercharger on its V-1570-23, 
this P-6D was one of 15 converted P-6/P.6As. 


(Above) One of a dozen P-6Ds delivered to the USAAC 
serving with the 37th Pursuit Sqn, 8th PG, Langley. 


designation changing to P-6A. The V-1570-23 engine tn 
the P-6A had a similar rating to that of the -17 that it 
supplanted; armament remained unchanged at two 
0.3-in (7,62-mm) guns. In service, eight of the Army Alr 
Corps P’6s were brought up to P-6A standards. Eight 
additional PGs were delivered to the Netherlands East 
Indies and one to Japan under the export designation 
Haws I. Subsequent to being converted as a P-6A, the 
first production P-6 was fitted with a side-mounted 
turbo-supercharger on its V-1570-23 engine as the 
XP-6D, and, in 1992, 10 P-6As were fitted with F-2F 
Superchargers as P-6Ds, In addition, two aircraft 
originally ordered as P-11s (P-6 airframes with the un 
satistactory 600 hp Curtiss H-1640 Chieftain engine) 
were completed as P-6Ds, The P-6D was 269 tb (122 kg) 
heavier than the P-GA and featured a three-bladed pro: 
peller, and its performance included max speeds of 
190 mph (306 knw/h) at 10,000 ft (3.060 m) and 197 mph 
(317 kw/h) at 13,000 ft (3 960 m), service ceiling being 
32,000 ft (9785 m). The following data relate to the 
P-6A. Max speed, 178 mph (286 km/h) at sea level, 
173 mph (278 km/h) at 10,000 ft (3 050m). Time to 
10,000 ft (3 050m), 5.8 min. Empty weight, 2,389 1b 
(1.083 kg). Loaded weight, 3,172 Ib (1439 kg). Span, 
31 ft 6 in (9,60 m), Length, 23 ft 7 in (7,19 m). Height, 8 ft 
7 in (2,62 m). Wing area, 262 sq ft (23,41 m*) 


CURTISS P-6E USA 


When the V-1570-23 engine of the XP-22, complete with 
cowling and three-bladed propeller, plus its cantilever 
main undercarriage members, were grafted on to the 
YP-20 airframe in the autumn of 1931, the regult of this 
marriage was assigned the designation XP-6E. The 45 
YIP-226 ordered during the previous July and which 
wore briefly to be referred to as P-6Cs, were designated 
as P-GEs by the time deliveries began on 2 December 
1931. Powered by the same 600 hp Curtiss V-1570-23 
Conqueror engine, the P-6E carried an armament of 
two 0.3n (7.62-mm) Browning machine guns, and 17 
surviving examples were eventually assigned to 
ground schools during the summer of 1939. In the 
spring of 1992, the XP-6E was returned to Curtiss for in 
stallation of a turbo-supercharged V-1570-55 engine of 
675 hp, a fully-enclosed cockpit with aft-sliding canopy 
being fitted at the same time and the designation being 
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hangod to XP-6F. This attained 226 mph (362 km/h) at 
18,000 ft (5 485 m) during tests. One P-6E was tempora 
tly assigned the designation XP-6G while being used 
fs a test-bed for the V-1570-51 (F-series) engine, while 
the first production P-6E was also fitted with this 


(Above) A P-6E of the 33rd Pursuit Sqn, th PG, in 1934, 
and (below) a P-6E of the 9th Pursuit Sqn, Ist PG, this 
being the last of its type delivered. 


engine and experimental wing armament as the XP-6H. 
‘This wing armament comprised two 0.3-in (7,62-mm) 
guns in both the upper and lower wings, these firing 
outside the propeller disc and augmenting the twin 
synchronised fuselage guns. The follow 

tothe P-6E. Max speed, 193 mph (311 

180 mph (290 kaa/h) at 15,000 ft (4 57: 

460 ft/min (12,5 m/sec). Normal range, 285 mls 
(459 km). Empty weight, 2,699 Ib (1224 kg). Loaded 
weight, 3,436 lb (1558 kg). Span 31 ft 6 in (9,60 m). 
Length, 25 ft 2in (7,67). Height, 8 ft 10in (2,69 m). 
Wing area, 262 sq ft (23,41 m’). 


CURTISS 


limb, 1,820 ft/min (9,2 m/sec), Max range, 420 mis 
(676 km). Loaded weight 2,910 Ib (1 320 kg). Span 31 ft 
6 in (960m). Length, 22 ft 10 in (6,96 m). Height. 8 ft 
6 in (2,59 m). Wing area, 252 sq ft (23,41 m) 


CURTISS XP-10 USA 


On 18 June 1928, the USAAC placed a contract with 
Curtiss for one prototype of the XP-10 single-seat 
fighter powered hy a 600 hp V-1870-17 Conqueror 
engine. Of mixed construction with fabrie-covered 
steel-tube fuselage and plywood-covered wooden 
wings, the XP-10 placed emphasis on aerodynamic 
cleanliness and utilised surface evaporation wing 
radiators and a gulled upper wing. Delivered in August 
1928, the XP-10 was tested until October 1930, but con 
tinuous problems with the cooling system prevented 
further development. Max speed, 191 mph (307 km/h) 


Built in 1928, the sole XP-10 (above and below) was not 
related to any contemporary Curtiss fighters, featuring 
‘a guiled upper wing and surface evaporation cooling. 


Last of the US Army Hawks, the P-6E (below), and 
(above) a P-6E of the 17th Pursuit Sqn, 1st PG. 


‘The XP-6H (above) was the first production P-6E fitted 
with a V-1570-61 engine and wing armament. 


CURTISS P-6S (CUBAN HAWK) usA 


During 1939, Curtiss offered for export a version of the 
basic P-6 fighter powered by a 450 hp Pratt & Whitney 
Wasp nine-cylinder radial air-cooled engine. The 
Cuban government placed a contract for three fighters 
of this type, which were referred to both as the P-6S and 
as the Cuban Hawk and should not be confused with 
the more powerful Hawk Il, four examples of which 
were to be delivered to Cuba some three years later 
Max speed, 157 mph (253 km/h) at sea level. Initial 


(Below) The Curtiss P-6S (Cuban Hawk) 


(Below) An engine change and a fully-enclosed cockpit 
distinguished the experimental XP-6P. 


at sea level, 215 mph (346 km/h) at 12,000 ft (3 660 m). 
Range, 461 mls (742 km), Empty weight, 3,040 1b 
(1379 kg), Loaded weight, 3,976 lb (1803 kg), Span, 
33 ft 0 in (10,06 m). Length, 24 ft 6 in (7,47 m). Height, 
8 ft 8 in (2,64 m). Wing area, 270 sq ft (25,08 m’), 


CURTISS XP-17 USA 


With a Wright V-1460-3 Tornado, the XP-17 (above) was 
‘4 modified P-1 airframe for use primarily as a test-bed, 


‘The XP-17 comprised the airframe of the first P-1 mated. 
tothe new 480 hp Wright V-1460-3 Tornado inverted in: 
ne air-cooled engine, and was intended primarily to 
test the power plant rather than extend the service life 
of the P-1 design. The conversion was undertaken by 
the US Army and flight testing was initisted in June 
1930. Max speed, 165 mph (265 km/h) at sea level, 
161 mph (269 km/h) at 5,000 ft (126m). Time to 
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10,000 ft (3 050 m), 8.0 min. Empty weight, 2,204 Ib 
(1000 kg). Loaded weight, 2,994 Ib (1958 kg). Span, 
31 ft 7 in (9,63 m). Length, 22 ft 10 m (6,96 m). Height, 
8 ft 7 in (2,62 m). Wing area, 252 sq ft (23,41 m’). 


CURTISS YP-20 USA 


During 1928, the 600 hp Curtiss H-1640 Chieftain 12- 
cylinder air-cooled radial appeared to show promise as 
‘a fighter power plant, and Curtiss was assigned the 
task of mating this engine to the P- airframe. A USAAC 
‘contract was placed for three aircraft which were de- 
signated P-1is. In the event, the Chieftain proved un- 

Satisfactory and the P-11 was abandoned (together 
with the projected Curtiss XP-14 that had been de- 

signed around this engine). Two of the airframes that 
had been ordered in January 1929 were completed as 
P-6Ds and the third, which was fitted with a 575 hp 
‘Wright R-1820-9 Cyclone, was assigned the designa: 

tion YP-20 on delivery in October 1930. It was later ft 

ted with the V-1570 engine of the XP-22, complete with 
cowling, the cantilever main undercarriage members 
and three-blade propeller of this aircraft to become the 
XP-6E. Max speed, 187 mph (301 km/h) at sea level, 
184 mph (296 km/h) at 5,000 ft (1 525 m). Initial clumb, 
2,400 ft/min (12,2 m/sec). Empty weight, 2,477 lb 
(1.124 kg). Loaded weight, 3,233 Ib (1466 kg). Span, 
31 6 in (9,60.m). Length, 23 ft 9 in(7,24 m). Height, 9 ft 
2in (2,79 m), Wing area, 262 sq fe (23.41 m’). 


‘The single ¥P-20 (below) was essentially a P-6 airframe 
fitted with a Wright Cyclone engine. 


CURTISS XP-21 USA 


After being flown in the National Aix Races of 1929, the 
XP-3A was re-engined with a Pratt & Whitney R-985-1 
Wasp Junior with which it was somewhat misleadingly 
redesignated XP-21. It later underwent further conver: 
sion to P-1F standards. The original XP-2A (converted 
from a P-1A airframe) was similarly re-engined as the 
XP-21A in December 1930, but trials with these aircraft 
were not associated with the further development of 
the basic fighter design, despite the allocation of an 
“Bxperimental Pursuit" designation. 


‘Among the smallest of contemporary shipboard 
fighters, the XPSC-1 (below) was a wholly new design 
in 1930, but was not adopted for production. 


CURTISS 


CURTISS XP-22 USA 


‘The sole XP-22 (above) was a cleaned-up P-GA, used to 
develop the engine installation for the P-6E. 


In 1931, the third production P-6 (which had been con: 
verted to P-6A standard) was withdrawn from service 
and retumed to Curtiss for extensive modification as 
the XP-22. Retaining the V-1570-23 engine, the XP-22 
was cleaned up aerodynamically and featured canti- 
lever main undercarriage legs and wheel spats, plus a 
redesigned engine cowling with, initially, an annular 
radiator. The radiator was subsequently returned to a 
position beneath the rear of the engine. On 30 June 
1931, the XP-22 demonstrated a level speed of 
202.4 mph (326 kmy/h) and on 10 July a USAAC contract, 
was placed for 45 Y1P-22s. These were subsequently 
redesignated as P-6Cs, but prior to the start of produc: 
tion deliveries the designation was changed once more 
to P-6E, By this time, the engine of the XP-22, complete 
with cowling and three-blade propeller, plus the main 
undercarriage members, had been grafted on to the 
‘¥P-20, which had thus become the XP-6E, while the 
‘XP-22 was returned to P-GA configuration. Max speed, 
202 mph (326 kun/h) at sea level, 195 mph (314 km/h) at 
10,000 ft (3.050 m). Initial climb, 2.400 ft/min (12,2 m/ 
Sec). Empty weight, 2,597 lb (1 178 kg), Loaded weight, 
3,364 lb (1 621 kg). Span, 31 ft 6 in (9,60 m). Length, 23 ft 
71n (7,191). Height, 8 ft 101n (2,69 m). Wing area, 
252 8q ft (23,41 m*). 


CURTISS F9C 
(SPARROWHAWKE) USA 


Designed to meet a lightweight shipboard fighter re- 
quirement ~ other contenders being the Berliner Joyco 
XFJ-1 and General Aviation XFA-1 ~ the XF9C-1 was 
flown on 12 February 1931. It failed to gain acceptance 
fas a carrier-based aircraft, but its small dimensions 
‘commended it for use from the dirigibles Akron and 
‘Macon which had been designed with internal hangar 
bays. The XF9C-1 was subsequently fitted with the so- 
called “skyhook" which engaged the retractable tra: 
peze carried by the dirigibles. Some directional in- 
stability resulting from the hook dictated the enlarging 
of the vertical tail surfaces. A second prototype, the 
XF9C-2 with single-strut main undercarriage mem- 
bers, was built at Curtiss’ expense prior to the placing 
of a US Navy contract for six F9C-2s which featured a 
‘similar tripod undercarriage strut arrangement to that 


CURTISS 


‘The F9C-2 Sparrowhawk (above and below) wa: 
notable for its use as a “hook-on" defensive fighter to 
be carriod by the airships Akron and Macon, 


of the XF9C-1. The XF9C-2 was later purchased by the 
US Navy and modified to F9C-2 standard. The F9C-2 
was powered by a 438 hp Wright R-975-E3 radial 
‘engine and carried an armament of two 0.3-in (7,62 
mm) Browning machine guns. Originally intended to 
provide fighter protection for the dirigibles, the F9C-2s 
were used primarily to extend the reconnaissance cap: 
abilities of the parent craft. The Macon was lost on 12 
February 1935, together with four of the F9C-2s, Max 
speed, 176 mph (284 km/h) at 4,000 ft (1 220m). Initial 
climb, 1,700 ft/min (8,63 m/sec). Range, 350 mis 
(563 km). Empty weight, 2,089 Ib (947 kg), Loaded 
weight, 2,70 Ib (1256 kg). Span, 25 ft § in (7,75 m). 


Length, 20 ft 6% in (6,27 m). Height, 10 ft 11% in 
(3,34 m). Wing area, 173 sq ft (16,07 m?). 
USA 


CURTISS XP-23 


‘The last fighter biplane to be developed by Curtiss for 
the USAAG, the XP-23 was considered to be the ulti 
mate refinement in this category. Ordered in July 1931, 
the XP-23 introduced fabric-covered metal wings of 
standard P-6 planform mated to an all-metal mono- 
‘coque fuselage of very clean aerodynamic form, and a 
turbo-supercharged, geared GIV-1570C Conqueror 
engine, Delivered to the USAAC on 16 April 1932, the 
XP-23 offered too insignificant an advance in perform: 
ance over the P-6E to warrant further development 
The troublesome turbo-supercharger was removed, 
the three-bladed propelier was replaced by a two 
blader and the aircraft was returned to the USAAC in 
April 1992 as the YP-23. It was then returned to Curtiss 
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and its wings used for the XF11C-1. The following data 
relate to the XP-23, Max speed, 223 mph (359 kaw’) at 
6,000 tt (4 §72 m). Initial climb, 1,370 ft/min (6,96 my 
sec). Range, 435 mis (700 km). Empty weight, 3,274 Ib 
(1.485 kg). Loaded weight, 4,124 lb (1870 kg). Span. 
31 ft 6 in (9,60 m). Length, 23% 10 in (7,26 m). Height, 
9 ft 6 in (2,89 m). Wing area, 252 sq ft (23,41 m’). 


‘The XP-23 (above and below), the final fighter biplane 
developed by Curtiss for the USAC, featured all-metal 
construction and a turbo-supercharger, 


CURTISS F11C (GOSHAWK) 


On 16 April 1932, the US Navy ordered two prototypes of 
a new shipboard fighter under the designations 
XPIIC-1 and XFIC-2, the former with a 600 hp Wright 
R-1510-98 two-row radial and the latter with a 700 hp 
Wright R-1820-78 single-row radial. The latter was, in 
fact, a company demonstrator which had been flying 
for some time and was of mixed construction (f 
covered wooden wings and fabric-covered metal fuse 
lage and tail surfaces), whereas the XFIIC-1, which 
utilised the wings of the ¥P-23, v 


USA 


‘The Curtiss XF11C-1 (above) with a long-chord cowling, 
and (below) the BFC-2 (previously FIIC-2). 


all-metal construction and was delivered in September 
1932. The R-1820-78 Cyclone and mixed structure of the 
XPIC-2 found favour with the US Navy, and, on 18 
October 1932, a production order was placed for 28 
FUC-2s, deliveries of which began in February 1933 
and were complotod in the following May. The fourth 
aircraft on the contract was completed with a 
manually-retractable undercarriage as the XF11C-3, 
subsequently being redesignated XBF2C-1 with adop- 
tion of the “bomber-fghter” category in March 1934. 


i 


(Above) A Curtiss BFC-2 in service with Navy squadron 
VB-2B, the "High Hats”, which became VB-3 in 1937. 


Simultaneously, the F11C-2s were redesignated as 
BFG-2s, Armament comprised two 0.3+in (7,62-mm) 
Browning machine guns and a single bomb of up to 
00 lb (227 kg) or four 112-1b (51-kg) bombs could be car 
ried. The BFC-2 remained in US Navy service until 1938, 
Max speed, 205 mph (330 km/h), Time to 5,000 ft 
(1525 m), 2.6 min. Normal range, 560 mis (901 km), 
Empty weight, 3,037 1b (1978 kg). Normal loaded 
weight, 4,120 Ib (1 869g), Span, 31 ft 6 in (9,60 m), 
Length, 25 ft 0 in (7,62m). Height, 10 ft 7¥4 in (3,23 m), 
Wing area, 262 sq ft (24,34 m’), 


CURTISS HAWK II USA 
The Hawk Il was essentially an export version of the 
XFIIC-2 with a Wright R-1820F-3 Cyclone rated at 
710 hp at 6,500 ft (1 676 m) and 94 US gal (356 }) of fuel, 
the Hawk I differ javing only 60 US gal (1891) of 
internal fuel. Only the Hawk II was exported in quan: 
Uty, this having a mixed construction similar to that of 
the F11C-2 and normally carrying an armament of twin 
0.3-in (7,62-mm) machine guns, The first customer for 
the Hawk II was Turkey, which began to take delivery 
of 19 on 30 August 1932, Colombia following suit from 
of October 1932 with an initial batch of four 
joat-equipped Hawk Ils, A total of 26 float 


Preceding the US Navy's FIIC-2, the Hawk Il was in 
cetfect an export version of the same design. Users 
included (right) Turkey, which bought 19 in 1932 and 
(below) Germany, which evaluated two, 


(Above) One of the nine Hawk Is that were flown by 
the Escuadron Punta de Alas of the Bolivian Cuerpo de 
Aviacién, in the ‘thirties. 


CURTISS 


5 km/h) at sea level, 202 mph (325 km/h) at 5,000 ft 
525 m). Initial climb, 2,130 ft/min (10,8 m/sec). Range, 
mls (595 km). Empty weight, 3,334 Ib (1512 
ed weight, 4,1 

‘m). Length, 26 ft 3in (8,00 m). Height, 7 
area, 203 5q ft (18,86 m*) 


(Above and below) The Curtiss XP-934, as tested by the 
US Anny Air Corps in 1933 after it had been re-engined 
with a Prestone-cooled Conqueror engine, 


fighters of this type was delivered to Ci 
of July 1934, Nine were suppl 

Which three had interchar 

carriages; four were delivered to Chul, 

four to Cuba, two to Germany, one to Norway and 12 to 
‘Thailand, The following data should be considered as 
typical. Max speed, 187 mph (301 kr/h) at sea level, 
1208 mph (335 kxn/h) at 6,900 fe (2 100 rm). N 

414 mis (666 km). Empty weight, 2,903 

Loaded weight, 3,876 Ib (1 758 kg). S 

(9.60m). Length, 26 ft Gin (8,08 m). Height, 9f 9in 
(2,97 m), Wing area, 262 sq ft (24,34 mr) 


nbia by the 
d to Bolivia, of 


CURTISS XP-31 (XP-934) USA 
[Owing much to the design of the XA-8 attack aircraft of 
1931, the XP-934 “Swift low-wing braced figh 
Imonoplane with enclosed cockpit and 700 
M-1820 Cyclone air-cooled rad 

Featuring retractable full 
ing-ed tailing-edge flaps, the XP-934 wat 
intended to compete with the Boeing XP-936, but per 


{With the company name Swift, the XP-934 (below) was 
the first monoplane fighter built by Curtiss. 


d disappointing and t 


Lotype was 
4 Curtiss 

GIV-1570-F Conqueror geared engine of 600 hp . With 
it was accepted for ne USAAC on 1 March 

as the XP-31, By this time, however, the Air Corps 
had already placed a production contract for the Boeing 
competitor as ‘A. The following data 
the Conquerc 


therefore ne-c 


fest by 


relate to 
powered XP-31. Max speed, 208 mph 


fi 


CURTISS BF2C-1 (F11C-3) 


The fourth production F11C-2 (Goshawk) was com 
pleted with manually-operated ret 
pers accommodated 


USA 


actable main under 
y a deepened for 
lage, It was powered by an R-1820-80 
ated at 700 hp at 8,000 ft (2.440 m), and was 
to the US Navy on 27 May 1933 as the 
Twenty-seven production models we 
5 F11C-3s with raised aft turtle decks, partial 
nopies and the metal wings that had proved satis 
ary on the XFI1C-1. Prior to the commencement of 
deliveries on 7 October 1934, the designation was 
hanged to BF2C-1. The BF2C-1 carried an armament of 
0.3-in (7,62-mm) Brownings and made provision for 

a single 474-1 (216-kg) bomb or up to four 116-1b (63-kg) 
bombs. An R-1820-04 Cyclone rated at 770 hp for take: 
off was fitted. In the event, at cruising rpm the Cyclone 


Initially designated F11C-3, the BF2C-1 (below) served 
briefly with VB-5B on the USS Ranger in 1936, 
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CURTISS 


set up a sympathetic vibration with the metal wing 
structure, the aircraft shaking dramatically in this 
regime, and, the problem never being satisfactorily re 

solved, the BF2C-1s were withdrawn within a few 
months, Max speed, 225 mph (362 km/h) at 8,000 ft 
(2440 m). Initial climb, 2,160 ft/min (10,9 m/sec). Nor 

mal range, 570 mis (917 km). Empty weight, 3,970 Ib 
(1.529 kg). Loaded weight, 4,555 lb (2 066 kg). Span, 

31 ft 6in (9,60 m). Length, 23 ft Oin (7,01 m), Height, 
10 ft 10 in (3,30 m). Wing area, 262 sq ft (24.34 m). 


(Above) The series production Curtiss BF2C-1 (ex- 
FIC:3) and (below) the XPIIC-3, which was a 
re-engined PIIC-2 with a retractable undercarriage. 


CURTISS HAWK III & IV 


‘The export version of the BF2C-1, the Haws Ill, differed 
from the US Navy fighter-bomber in reverting to the 
wooden wing structure of the F11C-2 (spruce beams 
with plywood webs and spruce ribs) and in having a 
Wright SR-1820F-53 Cyclone offering 786 hp for take-off 
and 745 hp at 9,600 ft (2.926 m). Gun armament com- 
prised two synchronised 0.3-in (7,62-mm) weapons. 
The first export of the Hawk Ill was a single example to 
Turkey delivered in April 1936, supply of 24 to Thailand 


‘One of the total of 102 Hawk Ills supplied to China, the 
majority for assembly at Hangchow, 


USA 
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US Navy “Bombing Five" squadron was formed in 1934 
to fly the BF2C-1 (above) from the USS Ranger. 


following from August 1936. In March 1936, the first of a 
total of 102 Hawk Ills was delivered to China, 90 of 
these being assembled by the Central Aircraft Manu- 
facturing Company (CAMCO) at Hangchow. One other 
purchaser of the Hawk III was Argentina, which took 
delivery of 10 from May 1936. The last-mentioned 
‘country also purchased the sole example of the Hawk 
IV in July 1936, this using a Hawk Ill airframe with a full 
sliding cockpit canopy, carburettor heating and an ex: 


haust collector ring for the SR-1820F-56 Cyclone, which 
delivered its maximum 745 hp at 12,500 ft (3 810 m). 
‘The Hawk IV attained 248 mph (399 kan/h) at 12,600 tt 
(3.810 m) and 242 mph (390 knv/h) at 16,400 ft (5 000 m). 
‘The following data relate to the standard Hawk Ill. Max 
speed, 202 mph (325 km/h) at sea level, 240 mph 
(386 kea/h) at 11,500 ft (3 505 m). Initial climb, 2,200 ft/ 
min (11,2 m/sec). Normal range, 575 mis (925 km) 


‘The last biplane Hawk model (below), this Hawk IV. 
demonstrator was eventually sold to Argentina in 1936, 
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{immediately right) A Thai Hawk Ill of the 1st Wing, 
Watana Nakorn, early 1942, (Below right) A Chinese 
Hawk III of the 25th Pursuit Sqn, late 1937, 


Empty weight, 3,213 Ib (1457 kg). Loaded weight, 
14,317 lb (1 958 kg). Span, 31 ft 6 in (9,60 m). Length, 23 ft 
Sin (7.14 m). Height, 9ft 99 in (2,98 m). Wing area, 
262 sq ft (24,34 m*). 


CURTISS XF12C-1 


BBased ona US Navy Bureau of Aeronautics design for a 
‘two-seat fighter, the XF12C-1 all-metal parasol mono: 
iplane, ordered on 30 June 1932, featured aft-folding 
jwings with leading-edge slats and trailing-edge flaps, 
land manually-operated retractable main undercarriage 
Imembers, Flown in July 1933, the XP12C-1 was initially 
powered by a Wright R-1510-92 two-row radial rated at 
1626 hp at 6,000 ft (1.830 m). By the time the XF12C-1 
{was tested by the US Navy in October 1933, the Twin 
Whirlwind engine had been replaced by a Wright 
ISR-1820-80 Cyclone single-row radial. With the discard: 
ing of the two-seat fighter category it was redesignated 
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‘The XFIZC-1 (above and below) with the single-row 
Cyclone engine and definitive engine cowling. 
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XS4C-1 in December 1933 and the XSBC-1 in January 
1934 as a scout-bomber, It crashed during a preliminary 
demonstration on 14 June 1934, subsequently being re 
placed by the XSBC-2 biplane. The following data re- 
late to the XF12C-1 with the R-1510-92 engine. Max 
speed, 217 mph (349 kan/h) at 6,000 ft (1 830 m). Normal 
range, 738 mis (1188 km), Empty weight, 3,884 Ib 
(1762 kg). Normal loaded weight, 5,461 Ib (2477 kg) 
Span, 41 ft 6 in (12,65 m). Length, 29 ft 11n (8,86 m). 
Height, 12 ft 111n (3,94 m), Wing area, 272 sqft 
(25,27 m’) 


CURTISS XF13C USA 


Perhaps the most unusual single-seat fighter develop 
ed by Curtiss was the Model 70, which was designed 
from the outset to be flown either as « monoplane or as 
a biplane with the minimum of structural change. A 
metal semi-monocoque aircraft with fabric-covered 
wings, it was ordered on 23 November 1932 as the 
XP13C powered by a Wright SGR-110-2 two-row radial 
rated at 600 hp at 10,000 ft (3 050 m). The designation 
XF13C-1 was assigned to it for test in monoplane form 
and XF13C-2 in biplane (or more strictly, sesquiplane) 
form. It was initially flown in December 1933 as a 
biplane, flying in monoplane form on 7 January 1934, 
and being delivered to the US Navy as the XF13C-1 on 


‘The XF13C-1 (above and below) in monoplane 
configuration, in which it spent most of its flying life, 
‘eventually as the XF1C-3 with modified tail. 


‘The XF13C-2 was the paper designation applied to the 
‘Model 70 sesquiplane form as seen above. 


the following 10 February. Featuring a manually-oper 
ated retractable undercarriage, an enclosed cockpit, re- 
tractable upper wing leading-edge slats and trailing- 
edge flaps, the XF13C-1 did not revert to biplane 
standard, but, in February 1935, was retumed to Cur- 
tiss for various modifications, including installation of 
an XR-1510-12 engine affording 700 hp at 7,000 ft 
(2135 m). With these changes it was redesignated 
XFIS3C-3. In biplane configuration, the XF13C was 
19 mph (30 km/h) slower than as a monoplane, but pos: 
sessed a shorter take-off run and better low-speed 
characteristics. Trials were terminated in October 1935, 
primarily owing to lack of engine spares. The following 
data relate to the fighter in XF13C-3 configuration. Max 
speed, 232 mph (373 kaw/h) at 7,000 fe(2 195 m). Time to 
5,000 ft (1 525 m), 2.5 min. Endurance, 5.2 hrs, Loaded 
weight, 4,721 1b (2142 kg). Span, 36 ft On (10,67 mi) 
Length, 25 ft 93 in (7,86 m). Height, 12 ft 9 in (3,88 m). 
Wing area, 205 sq ft (19,04 m). 


USA 


CURTISS MODEL 75 
Designed by Donovan R Berlin to participate in a 
USAAC fighter contest scheduled to take place on 27 
May 1935, the Model 75 (the retroactive assignment of 
Model numbers to earlier designs was attempted at 
this time and the new fighter became the first design to 
receive a Curtiss Model designation from the outset) 
all-metal single-seat fighter was initiated in October 
1934, flying on 15 May 1935, Featuring a monocoque 
fuselage and a multi-spar wing, the Model 75 was 
powered by a 900 hp Wright XR-1670-5 14-cylinder two: 
row radial. Proposed armament comprised one 0.5-in 
(12,7-mm) and one 0.3-in (7,62-mm) machine gun. The 
unsatisfactory behaviour of the Wright engine resulted 
in its replacement by a 700 hp Pratt & Whitney R-1535 


(Below) Wright Field insignia on the fuselage of this 
early series P-36A indicated its test status. 


Twin Wasp Junior. This, too, proved troublesome and 
was succeeded by a 950 hp Wright XR-1820-39 (G5) 
Cyclone nine-cylinder radial with which the prototype 
became the Model 75B. During USAAC trials, the Model 
75B took second place to the Seversky SEV-1XP, which 
‘was to enter production as the P-35. The following data 
relate to the Model 75B. Max speed, 285 mph 
(459 km/h) at 10,000 ft (3 050m). Time to 10,000 ft 
(3.050 m), 3.87 min. Range, 730 mls (1175 km). Empty 
weight, 4,049 Ib (1 837 kg). Loaded weight, 6,076 lb 
(2302 kg). Span, 37 f 348 in (11,37 m). Length, 28 ft 1 in 
(8,56 m), Height, 9 ft 0 in (2,74 m), Wing area, 292 sq ft 
(21,55 m). 


‘The Curtiss Model 75 in its initial guise (above) with 
XR-1670-5 engine and (below) as the Model 75B with 
R-1820-39 for USAAC evaluation in 1936, 


CURTISS P-36 USA 


Despite USAAC choice of the SEV-1XP in favour of the 
Mode! 758, the Curtiss fighter was considered to pos: 

ess sufficient merit to warrant an order being placed on 
7 August 1936 for three evaluation examples. These 
were to be powered by the Pratt & Whitney R-1830-13 
Twin Wasp 14-cylinder radial rated at 900 hp at 
12,000 ft (3 660 m), and were assigned the designation 


(Top) A P-36A of the 7th Pursuit Sqn, 20th PG in 1939, 
and (immediately above) P-36C of training unit, 1942. 
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(Above) The first Model 75-H demonstrator after its 
sale to China, the Chinese-assembled Hawk 75-M 
being similar. (Below) The Hawk 75-0 for Argentina, 


(Above) A USAF Museum P-36A painted to represent a 
27th Pursuit example in the 1939 Carolina War Games 
at Fort Bragg. (Below) The standard production P-36A. 
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YIP-36 (later changed to P-26), the first being com 
pleted in February 1937. Successful trials resulted, on 7 
July 1937, in a contract for 210 essentially 
P-36As, the first being delivered on 20 April 1938. 
Armament comprised one 0.5-in (12,7-mm) and one 
0.3-in (7,62-mm) gun, and the 16th and subsequent air 
craft standardised on the R-1830-17 engine in place of 
the -13, The 20th aircraft was temporarily fitted with 


(Above) The Curtiss P-36C, which featured an extra 
‘gun in each wing and (below) the single XP-36F with 
uunderwing pods carrying Madsen cannon. 


fuselage-mounted 0.5-in (12,7-mm) weapon: 
mbined with two underwing 23-mm Danish Madsen 
cannon. During 1942-43, the USAAF purchased 30 sur 
vivors of 36 Hawk 75A-8s (Wright GR-1820-G205A 
Cyclone 9) originally ordered by the Norwegian govern 
ment and subsequently used by the Norwegian flying 
training centre in Canada. These were assigned the de 

G and 28 were transferred to Peru under 
lowing 36C, bu 


Il models. Max speed, 311 mph 
10,000 ft (3 0: me £0 15,000 ft 
min. Range, 820 mis (1320 km) at 


200 mph ( W/h). Empty weight, 4,620 Ib (2 096 kg). 
Normal loaded weight, 5,800 lb (2 631 kg). Span, 37 ft 
344 in (11,37 m). Length, 28 ft 6 in (8,69 m). Height, 12 
296 sq ft (21,92 


sign as a succes 


vie ILbiplane. A simplified 

er undercarriage was 
evolved for which the export appellation "Hawk" was 
retained and to which the model number "75" was 


version wit 


CURTISS HAWK 75 


appended. Two demonstration examples of the Hawk 
Soon after receiving an ord the USAAC for an 75 were built in parallel with the three YIP-36s ordered, 
evaluation quantity of its Model 75 fighter, Curtiss by the USAAC, these being powered by the 875 hp 


bega 


to consider the export potential of the basic 


Wright Cyclone GR-1820-G3 Cyclone nine-cylinder 


(Below) A Curtiss Hawk 75A-1 of the 1° Escadrille 
‘Lafayette, GC 1/5, Armée de I'Air, winter 1939-40, 


(Below) One of 20 Hawk 75-Os manufactured at 
Cordoba for Argentina's Servicio de Aviacién Militar. 


(Above) A Hawk 75A-7 of the 1. Viiegtuigafdeling in the 
Netherlands East Indies, December 1941. 


1,100 hp R-1830-25 as the P-36B (later reverting 
P-36A standards). The fourth and tenth airfrat 
converted as the XP-42 and XP-40 respectivel: 
86th made provision for an additional 0.3-in (7,62-mm) 
gun in each wing, and the last 30 aircraft built against 
the original contract were then completed to a similar 
standard as P-36Cs, The 174th airframe was fitted in 
1939 with four belt-fed, wing-mounted 0.3-in (7,62-mm) 
guns and two fuselage-mounted 0.5-in (12,7-mm) 
weapons as the XP-36D, The 147th airframe was mo: 
fled to take eight wing-mounted 0.3-in (7,62-mm) guns, 
and the 172nd airframe became the XP-36F when twin 


CURTISS 


radial. One mounted an armament of one 0.5-in (12,7- 
mm) and one 0.3-in (7,62-mm) gun in the nose, and the 
other having this armament supplemented with a pair 
of wing-mounted 0.3-in (7,62-mm) weapons. The two 
demonstration aircraft were assigned the designation 
Hawk 75-H (Curtiss having adopted the practice of allo- 
cating suffix letters to each version of the basic design, 
the YIP-36, for example, being the 75-E, the XP-37 
being the 75-1, ete), the two-gun example being lost and 
the four-gun aircraft being sold to China. The latter 
country was the first quantity purchaser of the fixed- 


undercarriage Hawk 75, a total of 30 being delivered 
under the designation Hawk 75-M between May and 
August 1938. A further 82 were tohave been assembled 
by CAMCO (Central Aircraft Manufacturing Company) 
at Lot-wing, but these were cancelled in favour of 
assembly of the more advanced Hawk 75A-5. The de- 
livery followed from November 1938 of 29 aircraft to 
Argentina under the designation Hawk 75-, these 
having an armament of four 7.62-mm guns, and a 
further 20 examples were licence-built by the FMA. De- 
livered simultaneously to Thailand were 12 Hawk 


75-Ns, these having two fuselage-mounted 7,62-mm 
guns and two underwing 23-mm Madsen cannon. The 
Characteristics of all versions of the fixed-undercar- 

nage Hawk 75 were essentially similar, the following 
data relating specifically to the Hawk 75-0, Max speed, 
280 mph (451 kin/h) at 10,700 ft (3260 m). Initial climb, 
2,340 ft/min (11,9 m/sec). Normal range, 547 mis 
(880 km). Empty weight, 3,975 lb (1803 kg). Loaded 
weight, 5.172 lb (2346 kg). Span, 37 ft 4 in (11,38 m) 
Length, 28 ft 7 in (8,71 m). Height, 9f¢ 4 in (2,84 m). 
Wing area, 236 sq ft (21,92 m*). 


Key to Curtiss Hawk 758-3 (Mohawk ttl) 
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Inthe mid '30s, the USAAC held to its belief that liquid 


cooled engines offered definite advantages over alr 
‘cooled engines for fighter aircraft. Having funded de- 
Velopment of the 12-cylinder liquid-cooled Allison 
1V-1710, the service placed an order with Curtiss on 16 
February 1937 for an adaptation of the P-36 airframe 
with a V-1710-C7 engine as the XP-37 (Hawk 75:1) 
Although the basic airframe of the P-26 was retained, 
ithe cockpit was moved aft for ca reasons and the air- 
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(Above) One of the 13 YP-37s acquired by the USAAC in 
1939 for Service trials, which were unsuccessful. 


craft was powered by a V-1710-11 (C8) engine with a 
General Electric turbo-supercharger and affording 
1,150 hp for take-off and 1,000 hp at 20,000 ft (6 100 m). 
Armament remained one 0.5-in (12,7-mm) and one 
0.3-in (7,62-mm) gun. Flown on 20 April 1937, the XP-37 
succeeded in achieving 340 mph (547 km/h) at 20,000 ft 
(6100 m), but suffered frequent turbo-supercharger 
malfunction. An order for 13 service test examples was 
placed on 11 December 1937. Powered by the V-1710-21 
with an improved supercharger and rated at 1,000 hp 
for take-off and 880 hp at 25,000 ft (7 620 m), the service 
test model was designated YP-37. It featured a 1 ft 10 in 
(66 cm) longer fuselage and 451-1b (204,5:kg) and 539-4b 
(244-kq) increases in empty and normal gross weights 
respectively. Delivered tothe USAAC between 29 April 
1939 and December 1939, the YP-37s were dogged by 
mechanical problems, and further development was 
discontinued. The following data relate to the YP-37 
‘Max speed, 331 mph (533 kav/h) at 20,000 fe (6 100 m). 
Initial climb, 2,920 ft/min (14,8 m/sec). Normal range, 
570 mis (917 km). Empty weight, 5,723 lb (2 596 kg) 
Loaded weight, 6,889 lb (3 12 kg). Span, 37 ft 4in 
(11,38 m). Length, 32 ft 10 in (10,01 m). Height, 9 ft 6 in 
(2,89 m). Wing area, 236 sq ft (21,92 m') 
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(Above) The YP-37, which had a slightly longer rear 
fuselage than (below) the prototype XP-37. 


CURTISS HAWK 75-R 


Completed late in 1938 as a company-owned demon- 
strator, the Hawk 75-R was essentially similar to the 
USAAC's P-36A. Its Pratt & Whitney R-1830-19 (SC2-G) 
‘Twin Wasp was, however, fitted with a turbo-super- 
charger mounted beneath the nose, just aft of the 
‘engine cowling, with a ventrally-mounted intercooler. 


USA 


Extensively tested by the USAAC, the Hawk 75-R was 
eventually returned to Curtiss as the turbo-super 
charger proved unreliable and the manual monitoring 
of the unit was considered impracticable in combat, 
‘The turbo-supercharger was subsequently removed 
and the aircraft re-engined with a Cyclone. Max speed, 
330 mph (531 km/h) at 15,000 ft (4 570m). Time to 
15,000 ft (4 570 m), 4.75 min. Range, 600 mis (966 km). 
Empty weight, 5,074 lb (2302 kg). Loaded weight, 
6,163 Ib (2 795 kg). Span, 37 ft 349 in (11,37 m), Length, 
28 ft 6 in (8,69 m). Height, 12 ft 2 in (3,71 m), Wing area, 
236 sq ft (21,92 m') 


‘The Hawk 75-R (below) was the original Model 75A 
demonstrator with a turbo-supercharger, 


CURTISS HAWK 75A 


In February 1938, the French government began nego: 
tations for the purchase of what was essentially an ex- 
port version of the USAAC's P-26 and, in May, signed a 
contract for an initial batch of 100 aircraft. At this point, 
4 new system of designating variants was adopted by 
Curtiss, the suffix letter "”A” being assigned to all ex: 
port models with the retractable undercarriage, num: 
bers being appended in sequence to cover each succes: 
sive contract. Thus, the aircraft covered by the initial 
French contract were designated Hawk 754-1. This 
model was powered by a 950 hp Pratt & Whitney 
R-1830-SC-G Twin Wasp and carried two wing 
mounted and two fuselage-mounted 7,5-mm FN: 
Browning guns. The 100 Hawk 75A-1s were delivered 
between December 1938 and April 1939. A second con 


‘A Hawk 75A-3 in use with the 2" Escadrille of GC 1/5, as 
art of the Vichy Air Force in 1942, 


tract called for 100 Hawk 75A-2s, the 4ist and sub 
sequent aircraft of this batch having two additional 
7.5mm wing guns and the 48th et seq having the 
1,050 hp R-1830-SC3-G, these being delivered May-July 
1999. In February 1940, deliveries began against a con- 
tract for 195 Hawk 75A-3s with the 1,200 hp R-1830- 
S1C3-G, but deliveries of 285 Hawk 75A-4s powered by 
the Wright GR-1820-G205A (R-1820-87) Cyclone had 
only just commenced to France at the time of the Armis- 
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(Above) Hawk 75A-7s of 1, Viiegtuigafdeling, KNIL 
Luchtvaartafdeling, {rom Madioen, late 1941 


tice. A total of 227 Hawk 76As then found their way into 
the RAF inventory, mostly Hawk 75A-4s delivered 
directly from the USA and assigned the appellation 
Mohawk IV. Small quantities of earlier models became 
Mohawsk I (Hawic75A-1), Il (Hawk 75-2) and III (Hawk 
75A-3). Seventy-two Mohawk IVs were transferred to 
South Africa and 12 to Portugal. The Hawk 75A-5 
(GR-1820-G206A) was assembled by CAMCO (30-40) at 
Lol-wing after the supply of one pattern aircraft, a 
further five being assembled by HAL in India after a 
transfer by CAMCO of jigs, tools, assemblies and com: 

ponents, The Hawi 7§A-6 was similar to the 75A-2, but 
with four 7,9-mm guns, 24 being ordered by Norway of 
which 12 were delivered (the remaining 12 being taken 
on charge by the RAF as Mohawk Ils). Hawk 75A-7 was 
the designation applied to 20 GR-1820-G205A-powered 
aircraft supplied to the Royal Netherlands Indies Army: 

the Hawk 754-8 was a version for Norway (see P-36G) 
and the Hawk 75A-9 was a Cyclone-powered version 
for Iran, 10 being ordered, sequestered by the Allies 
and issued to the RAF as Mohawk IVs, The following 
data relate to the Hawk 78A-4. Max speed, 323 mph 
(520 kaw/h) at 16,100 ft (4 600 m). Max range, 1,003 mls 
(1614 km). Empty weight, 4,541 lb (2060 kg). Normal 
Toaded, 5,750 lb (2 608 kg). Span, 37 ft 4 in (11,38 m). 
Length, 28 ft 101n (8,79 m). Height, 9 ft 6 in (2,89 m) 
Wing area, 236 8q ft (21,92 m*) 


CURTISS P-40 ro P-40C 
(HAWK 81A) 


Ordered in July 1937 as a rework of the 10th production 
P-36A with an Allison V-1710-19 (C-13) liquid-cooled 
engine, the XP-40 was flown on 14 October 1938. An 
order for 524 production examples designated P-40 was 
placed on 27 April 1939. The first P-40 flew a year later, 
on 4 April 1940, with a V-1710-33 (C-15) engine rated at 
1,040 hp for take-off and with two fuselage-mounted 
0.5-in (12,7-mm) M-2 machine guns. A total of 199 P-40s, 


USA 


Unarmed, the 20th P-40 (right) was assigned to Wright 
Field for testing by USAAC Matériel Division, as 
indicated by “MD” tail code. 


Curtiss P-40C (below) showing the four wing guns. 
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‘The XP-40 (above), a converted P-36A airframe, 
showing the original ventral radiator. (Below) A P-40 of 
the 35th Pursuit Group in 1941. 


(Above) A Tomahawk IB flown by Canadian-manned 
No 414 Sqn with the RAF, 1941, 


was delivered, the remainder of the contract being 
made up with 131 P-40Bs with pilot armour, self-sealing 
tanks and armament augmented by two 0.3-in (7,62: 
mm) wing guns, 193 P-40Cs with an additional 0,3-in 
(7,62-mm) gun in each wing and provision for a ventral 
drop tank, and one P-40G. The last-mentioned sub-type 
was a P-40 fitted with Hawk 81A:2 wings, an additional 
44 P-40s subsequently being converted to a similar 
standard. Hawk 81A was the export designation of the 
basic fighter, the Hawk 81A-1 being similar to the P-40, 
but having provision for four 7,5-mm wing guns and 
230 being ordered by France. The first 140 completed 
against the French contract were transferred to the UK 
as Tomahawk Is, the remaining 90 (Hawk 81A-25) 
having pilot armour and fuel tank protection, and being 
delivered as Tomahawk IAs. British contracts called 
for 960 similar aircraft comprising 20 Tomahawk IAS 
and the remainder as Tomahawk IIBs; of these 100 
were released to the Chinese National Government, 
196 were transferred to the Soviet Union and others to 
Canada, Egypt and Turkey. The final 300 had increased. 
ammunition capacity and a revised fuel system, and 
were referred to by the manufacturer as Hawk 81A-3s 
‘The following data relate to the P-40C. Max speed, 
345 mph (555 kaw/h) at 15,000 ft (4 876 m). Initial climb, 
2,690 ft/min (19,7 m/sec). Range (clean), 800 mls 
(1.287 km). Empty weight, 5,812 Ib (2 636 kg), Loaded 
weight, 7,649 Ib (2424 kg). Span, 37 ft 314 in (11,97 m). 
Length, 31 ft 84 n (9,66 m). Height, 10ft 7 in (3,22 m). 
Wing area, 236 sq ft (21,92 m’). 


(Immediately below) A Hawk 81A-2 flown by Charles 
Older, 3rd Sqn of the AVG, China, 1942. (Bottom) A 
‘Tomahawk IIB of No 112 Sqn, Sidi Haneish, Oct 1941, 


CURTISS XP-42 


Evolved in parallel with the XP-40 and delivered to the 
‘AAC on § March 1939, the XP-42 was effectively an 
exercise in drag reduction — an attempt to reduce the 
drag evoked by an air-cooled radial to approximately 
that of a liquid-cooled inline engine. Utilising the fourth 
production P-36A airframe, the XP-42 had a 1,050 hp 
Pratt & Whitney R-1830-31 Twin Wasp with an 18-in 
(45,7-cm) extension shaft and with the engine enclosed 
by aclose-fitting cowling. This cowling was, in effect, a 
streamlined prolongation of the propeller spinner. In 
adequate cooling, carburettor ducting problems and 
extension shaft vibration proved troublesome, and 
much of the potential gain in performance from the im- 
proved streamlining was absorbed by the weight of the 
extension shaft and compensatory tail ballast. Both 
Jong and short, high- and low-inlet-velocity cowlings 
coupled with propeller cuffs and a cooling fan were 
evaluated, the maximum level speed attained being 
344 mph (654 km/h) at 14,500 ft (4420 m), This was 

jeved with both long-nose, high-inlet-velocity cow. 
ling with propeller cuffs and spinner, and with the 
short-nose, low-inlet-velocity cowling with spinner 
only, Before trials were discontinued in 1942, the XP-42 
was fitted with a slab-type all-moving tailplane. The 
following data relate to the definitive long-cow! XP-42. 
‘Max speed, 344 mph (564 km/h) at 14,600 ft (4420 m). 
Normal range, 730.mls (117 km). Empty weight, 
4,818 Ib (2 185 kg), Loaded weight, 6,100 1b (2 767 kg) 
Span, 37 ft 4 in (11,38 m). Length, 30 ft 334 in (9,22 m), 
Height, 9 ft 9 in (2,97 m). Wing area, 236 sq ft 
(21,92 m*) 


USA 


‘The sole XP-42 (below), this being the fourth P-26A. 
with R-1830 engine and lengthened propeller shalt. 


USA 


CURTISS XP-46 

In 1939, Donovan R Berlin attempted to combine what 
he considered to be some of the best features of the 
latest European fighters in a potential successor for the 
P-40, two prototypes being ordered on 29 September 
1939 as the XP-46. Designed around the newly-de 


a 


‘The XP-46A (above) as delivered in February 1941, 
‘without armament and other items of equipment, and 
(below) the fully-equipped and armed XP-46. 
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veloped Allison V-1710-39 (FR) rated at 1,150 hp, the 
XP-46 was more compact that the earlier fighter. It 
featured automatic wing leading-edge slats, an arma- 
ment of twin fuselage-mounted 0.6-in (12,7-mm) guns 
and eight wing-mounted 0.3-in (7,62-mm) guns, and 
66 Ib (29,5 kg) of pilot armour. The second prototype, 
which was the first to ly (as the XP-46A) on 15 February 
1941, was delivered without armour, armament, radio 
and self-sealing fuel tanks. In this stripped form it met 
the specification speed of 410 mph (660 km/h), but 
when the fully-equipped first prototype was delivered 
on 22 September 1941, maximum speed was found tobe 
55 mph (88,5 km/h) down. Lacking supercharging, the 
XP-46 held no promise as a fighter at altitude, and as a 
simiarly-powered development of the P-40 had mean 
while been programmed (le, P-40D), further develop: 
ment of the experimental fighter was abandoned. Max 
speed, 355 mph (571 km/h) at 12,200 ft (3 720m). Time 
to 12,300 ft (3.750 m), 5.0 min. Empty weight, 5,625 Ib 
(2651 kg), Max loaded weight, 7,665 Ib (3 477 kg) 
Span, 34 ft 4 in (10,46 m). Length, 30 t 2 in (9,19 m), 
Height, 13 ft Oin (3,96 m). Wing area, 208 sq ft 
(19,32 m*) 


CURTISS P-40D, E, K & M 
(HAWK 87A) WARHAWK 


USA 
The availability of the Allison V-1710-39 with an ex: 
ternal spur reduction gear and a rating of 1,150 hp for 
take-off which was maintained at 11,700 ft (3 666m) 
prompted redesign of the basic Hawk 81A as the Hawk 
87A. This was to be the recipient of a British contract 
for 560 aircraft in May 1940, the first example (Hawk 
87A-1) flying on 22 May 1941, and being assigned the 
name Kittyhawk I by the RAF. After delivery of the first 
20 Kittyhawk Is, armament was increased from four to 
six wing-mounted 0.5-in (12,7-mm) machine guns 
(Hawk 87A-2). A similar change was introduced on the 
parallel P-40D for the USAAF after completion of 22 air 
craft, this change resulting in the assignment of the de- 
signation P-40E to the more heavily armed model 
Orders were placed for 2,320 E-model fighters com: 
prising 820 P-40Es (Hawk 87A-3) and 1.500 P-40E-1s 
(Hawk 87A-4), the latter being purchased from Lend- 
Lease funds for the RAF and other Commonwealth air 
arms as Kittyhawk IAs, The next Allison-engine pro- 
duction model was the P-40K with the V-1710-73 (F4R) 


(Above) Built under British contract, this P-40E wears 
RAF camouflage although repossessed by USAAF. 
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(Above) A P-40E displaying the USAAF “star-and-ba 
insignia introduced July 1943. (Below) A repossessed 
British Kittyhawk Il in USAAF service, 1942, 


engine rated at 1,325 hp for take-off and 1,150 hp at 
11,800 ft (3 695 m), but otherwise similar to the P-40E-1, 
Of 1,300 built, the bulk were supplied to the Soviet 
Union and to the USAAF in Asia and the Pacific. The 
P-40K-10 production batch introduced a 1ft 7/ain 
(49,53 cm) increase in fuselage length, The P-40M dif 
fered from the P-40K in having a V-1710-81 engine offer 
ing 1,200 hp for take-off, and 600 were built of which 
595 were supplied to Commonwealth air forces as 
Kittyhawk Ills. Performances of E, K and M models 
were generally similar and the following data relate to 
the P-40E-1. Max speed, 362 mph (582 ka/h) at 15,000 ft 
(4 575 m), Time to 5,000 ft (1.525 m), 2.4 min, Max range 
(with drop tank), 850 mls (1368 km) at 207 mph 
(333 kavh), Empty weight, 6,900 lb (3 130 kg). Loaded 
weight, 8,400 lb (3810 kg). Span, 37 ft 4 in (11,38 m). 
Length, 31 ft 9in (9,68 m). Height, 12 ft 4 in (3,76 m) 
Wing area, 236 sq ft (21,92 m’), 


AP-40K-1, showing the extra fin area used on the early 
short-fuselage version of this improved P-40E. 
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CURTISS P-40F & L 
WARHAWK USA 


‘The altitude capability of the P-40 was strictly limited 
by its Allison engine and in an attempt to overcome this 
the second P-40D airframe was fitted with a Rolls 
Royce Merlin 28 and flown on 30 June 1941 as the 
XP-40F. Orders were subsequently placed for 1,311 
P-40Fs powered by the Packard-built V-1680-1 Merlin 
rated at 1,300 hp for take-off. The same armament as 
that of the Allison-engined models (six 0.50-in/12,7-mm 
‘wing guns) was fitted. The third production airframe 
was provided with a deep, aft-positioned ventral 
radiator both as the YP-40F, and the P-40F-5 and sub- 
‘sequent production batches featured a lengthened 
fuselage similar to that introduced on the P-40K-10. A 
total of 330 was allocated to the Commonwealth as 
Kittyhawk Is, but, in the event, only 117 served with 
the RAF, RAAF and SAAF, and of the remainder, 100 
were supplied to the Soviet Union. The final Merlin 
engined model, the P-40L, was initially identical to the 
final production P-40F-20, but with the P-40L-6 produc: 
tion batch, two of the wing guns were removed, to- 
gether with some fuel capacity, as weight-saving 
measures, These, in fact, produced only a 4 mph 
(6.43 kav/n) increase in max speed at rated altitude. A 
total of 700 L-model Warhawks was built. Three 
hundred P-40Fs and P-40Ls were re-engined in 1944 
with the Allison V-1710-81 as P-40R-1s and -2s because 
of Merlin spares shortages. The following data relate to 
the P-40F-5 but are typical of Merlin-powered models 
Max speed, 364 mph (586 km/h) at 20,000 ft (6 100 m). 
Time to 5,000 ft (1 525 m), 24min. Max range (with 
drop tank), 1,500 mis (2 414 km) at 208 mph (335 km/h). 
Empty weight, 7,000 (3 175 kg). Loaded weight, 
8,500 lb (3 856 kg). Span, 37 4.n (11,38. m). Length, 
33 M04 in (10,16 m), Height, 12 fe in (3,76 m), Wing area 
236 sq ft (21,92 m*) 


‘The long-fuselage, Merlin-engined, P-40L-5 Warhawk. 
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CURTISS XP-60 & XP-60D USA 


Among proposals submitted to the AAC in the summer 
‘of 1940 for a successor to the P-40 was a development of 
the basic P-40 design using a laminar-flow aerofoil and 
powered by a Continental XIV-1430-3 engine, expected 
to produce 1,600 hp at 15,000 ft (4575 m). This was 
accepted by the AAC and two prototypes were ordered 
under the designation XP-53 on 1 October 1940. Sub- 
sequently, the decision was taken to complete the 


(Above, top) A P-A0E serving with the 11th Sqn, 343rd 
FG, in the Aleutians, 1942, (Immediately above) A 
P-40L-5 of HO Flight, 325th FG, Tunisia, 1943, 


second XP-53 with a Merlin engine as the XP-60, the 
first XP-53 eventually becominga statictest airframe. A 
new inward-retracting undercarriage was introduced, 
together with enlarged vertical tail surfaces, and the 
XP-60 flew on 18 September 1941 with a British-built 
Merlin 28 engine. This aircraft was lator fitted with six 
0.5-in (12,7-mm) wing guns and self-sealing fuel tanks, 


‘The original Merlin-engined XP-60 (below) after it had 
been fitted with enlarged fin and rudder. 


‘Trials of the XP-60 proved that performance did not 
comply with the manufacturer's guarantees as a result 
of insufficient wing smoothness and lower engino out 

put than anticipated, As the Merlin had meanwhile 
een selected for installation in other fighters and there 
was a likelihood of delays in deliveries of the Packard 
licence-built version, further P-60 development was 
concentrated on models powered by alternative 
engines, The XP-60 was returned to Curtiss-Wright for 
the installation of a Merlin 61 engine and in this fort it 
was designated XP-GOD. The following data relate to 
the XP-60. Max speed, 380 mph (611 km/h) at 20,000 ft 
(6 100m). Time to 20,000 ft (6 100m), 7.3 min. Range, 
995 mls (1 601 km). Empty weight, 7.008 Ib (3 179 kg). 
Loaded weight, 9,700 Ib (4400 kg). Span, 41ft 5 in 
(12,62 m), Length, 33 ft 4 in (10,16 m). Height, 14 ft 4 in 
(4,37 m), Wing area, 276 sq ft (25,65 m’). 


CURTISS XP-60A USA 


‘On 31 October 1941, orders were placed for a total of 
1,950 P-60A fighters in which the Merlin of the XP-60 
was to be supplanted by an Allison V-1710-75 with 
General Electric B-14 turbo-supercharger and offering 
1,425 hp at 28,000 ft(7 620 m). Shortly afterwards, on 17 
November, it was realised that the Allison-engined 
P-60A would be underpowered, further work on this 
fighter consequently being terminated and more 
powerful engines suitable for P-60 installation being 
sought On 2 January 1942, it was decided that one 
XP-60A should be built (together with one XP-60B and 


Anew fuselage was mated with the XP-60 laminar- 
flow wing to produce the XP-60A (below), 


CURTISS 


‘one XP-60C) for development purposes with the turbo- 
‘supercharged Allison. Having little in common with the 
XP-60 other than the wing and undercarriage, the 
XP-60A first flew on 1 November 1942, without the 
turbo-supercharger, which had been removed as a re- 
sult ofa fire in the previous month during ground trials 
Armament of the XP-60A was to have comprised six 
0.5-in (12,7-mm) wing-mounted guns, but without the 
turbo-superchaiger installed, fight testing was con- 
fined to the investigation of control forces. The wings, 
‘undercarriage and other items from the XP-60A were 
subsequently applied to the XP-G0E after the latter 
suffered damage in a foroed landing. The following per 
formance data are estimated for the XP-60A with turbo- 
supercharger. Max speed, 420 mph (676 km/h) at 
29,000 ft (8 840 m). Time to 10,000 fe (3.050 m), 
4.20 min, Empty weight, 7,806 lb (3 541 kg). Loaded 
weight, 9,616 Ib (4.362 kg). Span, 41 ft ¢ in (12,60 m) 
Length, 39 ft 8 in (10,26 m). Height, 12 f 4 in (3,76 m). 
Wing area, 275 sq ft (26,55 m°) 


(Below) The XP-60A with Allison V-1710-75 engine. 


CURTISS XP-60C & XP-60E USA 


Ordered simultaneously with the XP-60A, the XP-60C 
was intended to have a Chrysler XIV-2220 16-cylinder 
engine of 2,300 hp. Studies revealed, however, that 
several hundred pounds of lead would have to be in 
stalled in the tail as ballast in order to avoid total fuse- 
Jage redesign, and as the status of the XIV:2220 engine 
‘was questionable, in August 1942 it was proposed that 
a Pratt & Whitney R-2800 18-cylinder air-cooled radial 
be substituted. The potential performance with this 
engine was such that, in November 1942, a letter con- 
tract was prepared covering 500 R-2800-powered 
P-60A-1 fighters. The XP-60C was flown on 27 January 
1943 with a 2,000 hp R-2800-63 driving contra-rotating 
propellers, As it appeared that the contraprops and 
hecessary gearing would be unavailable for production 
aircraft, the XP-608 (originally intended for an Allison 
V-1710-76 engine with a Wright SU-504-2 turbo-super 
charger) was modified before completion to take an 
R-2800-10 engine of similar power driving a four-bladed 
propeller Tt thus provided a direct comparison with the 
XP-60C installation, the former XP-60B being redesig 
nated XP-60E, Owing to the lighter propeller installa- 
tion of the XP-60E, it was found necessary to move the 
engine 10 in (2540 om) forward by comparison with 
that of the XP-60C. The XP-60E flew on 26 May 1943. 


‘The XP-60C, a contemporary of the XP-60A, was 
distinguished by an R-2800-53 turning contra-props. 


but three months later, on 14 August, just prior to sche- 
duled release to the AAF for official trials, the prototype 
was damaged in a forced landing. Curtiss was then 
asked to remove the -53 engine and contraprops from 
the XP-60C and install a -10 engine with four-bladed 
propeller, The XP-60C thus became the XP-60E, while 
repair of the original XP-60E with the wings, undercar 

riage and other items from the XP-60A, and the in- 

stallation of a -53 engine and contraprops, turned this. 
into an XP-60C. The following data relate to the 
XP-60C. Max speed. 414 mph (666 kan/h) at 20,350 ft 
(6 205 m). Initial climb, 3,890 ft/min (19,76 m/sec) 
Empty weight, 8,600 lb (3 901 kg). Loaded weight, 
10,525 lb (4 774 kg). Span, 41 ft 4 in (12,60 m). Length, 
93 ft 11 in (10,34 m). Height, 12 ft 6 in (3,81m). Wing 
area, 275 sq ft (25,55 mr’). 


CURTISS P-40N WARHAWK USA 


Built in substantially larger numbers than any other 
version of the Warhawk, the P-40N introduced a new 
lightweight structure and was successively fitted with 
the Allison V-1710-81, (P-40N-20) V-1710-99 and 
(P-40N-40) V-1710-115. The first 400 (P-40N-1) had four 
0.6-in (12,7-mm) wing guns, subsequent aircraft having 
a sixgun armament, and the P-40N-S introduced a 
frameless canopy and full depth reat-vision panels. A 
total of 536 P-40Ns was allocated to the Commonwealth 
as Kittyhawk IVs, and production comprised 5,216 air- 
craft, a further 784 being cancelled. The last production 
example ~ the 13,738th P-40 built - was completed in 
December 1944. The following data relate to the 
P-40N-20. Max speed, 350 mph (563 km/h) at 16,400 ft 
(5 000 m). Max range (internal fuel), 600 mis (966 km). 
Time to 6,000 ft (1525 m), 2.4 min. Empty weight, 
6,700 Ib (3 039 kg). Loaded weight, 8,400 lb (3 810 kg). 
‘Span, 37 ft 4 in (11,38 m). Length. 33 ft 4 in (10,16 m). 
Height, 12 ft 4 in (3,76 m). Wing area, 236 sq ft 
(21,92 m?) 


(Above) A P-40N-1 Warhawk in 1944, and (below) a 
preserved example of the P-40N with the shark's 
‘mouth marking popular with many user-squadrons, 
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CURTISS XP-55 


USA 


One of three designs awarded development contracts 
as a result of an informal design contest for fighters of 
unconventional configuration ~ the others being the 
Consolidated-Vultee XP-84 and the Northrop XP-56 ~ 
the XP-55 was of radical canard configuration, albeit 
not a true canard in that it had no flxed forward control 
surfaces, Although Curtiss onginally intended to fit the 
experimental Pratt & Whitney X-1800-A3G (H-2600) 
liquid-cooled engine, the 1,275 hp Allison V-1710-95 
(F23R) engine was eventually installed in the three 
prototypes ordered on 10 July 1942. The first XP-55 was 
flown on 19 July 1943, but was lost during stall trials 
four months later, on 15 November. The second XP-56 
flew on 9 January 1944, followed by the third on 25 
April, the latter embodying extended wingtips with so- 

called “trailerons", and increased elevator travel limits. 

‘The second prototype was later modified to the same 
standard. Armament comprised four 0.5-in (12,7-mm) 
‘nose-mounted guns. The XP-65 revealed a tendency to 
over-control at low speeds, stall behaviour was both 
unconventional and undesirable, and engine cooling 
was critical. It was concluded, in consequence, that the 
unorthodox configuration did not justify further de- 

velopment. Max speed, 390 mph (628 kav/h) at 19,300 ft 
(5 885 m). Time to 20,000 ft (6100 m), 7.1 min. Normal 
range, 635 mis (1022 km) at 296 mph (476 km/h) 

Empty weight, 6.354 Ib (2 882 kg), Normal loaded 
weight, 7,330 lb (3.925 kg). Span, 44 ft O¥ in (13,42 m), 
Length, 29 ft 7 in (9,02 m). Height, 10.t 0% in (3,07 m), 
Wing area, 235 sq ft (21,83 m’) 


(Above) The second prototype of the XP-66 after the 
addition of the wing-tip “trailerons", also depictod 
(below) in the three-view drawing, 


CURTISS XP-62 USA 
At the beginning of 1941, design work was initiated on 
a heavily-armed, high-performance fighter featuring a 
pressure cabin and powered by the 18-cylinder two: 

row Wright R-3350 radial engine with an exhaust 

driven turbo-supercharger and driving a six-bladed 
contraprop. Continuous revision of the specification 
seriously delayed the programme, and a letter contract 
for 100 P-62s, approved on 25 May 1942, was terminated 
two months later. The first flight test of the XP-62 did 
not take place until 21 July 1943, being delayed by non 

availability of the pressure cabin, one of the first such 
installations in an interceptor fighter. Initial trials were 
conducted, in the event, without the pressure cabin. 

Although 3 decision to install this was taken in 
February 1944, the XP-62 was assigned low priority and 
the sole prototype was scrapped in the autumn of 1944, 


LL 


Fbefore pressure cabin installation was completed. The 
Jproposed armament comprised four or eight 20-mm 

on, but no guns were installed and flight testing 
;was insufficient to secure full performance details, the 
following data being based on manufacturer's esti- 
mates. Max speed, 448 mph (721 km/h) at 27,000 ft 
(8 230 m), 368 mph (576 km/h) at 5,000 ft (1 525m) 
Time to 15,000 ft (4575 m), 6.9 min. Normal range, 
900 mis (1 448 km). Empty weight, 11,773 lb (5 340 kg). 
Normal loaded weight, 14,660 Ib (6 650 kg). Span, 53 ft 
74 in (16,36 m). Length, 39 ft 6 in (12,04 m). Height, 
16 ft 3 in (4,95 m). Wing area, 420 sq ft (39,02 m*), 


CURTISS 


‘A single prototype of the XP-62 heavily-armed high- 
performance fighter (above and below), flown by 


}Prior to the final termination of P-40 development, some 
ort was expended in combining aerodynamic refine- 
jent with increased power to produce a higher-per 
mance model, A P-40K airframe was fitted with an 
lison V-1710-121 engine rated at 1,426 hp for take-off 
id 1,100 hp at. 28,000 ft (7 620 m). Semi-flush low-drag 
radiators were incorporated in the wing centre section 
fand a four-blaced propeller was fitted, the designation 
IXP-400 being assigned. A second, similarly re-engined 
IP-40K for the P-400 programme reintroduced the nose 
radiator scoop, but featured an all-round vision bubble- 
type canopy (previously tested on a P-40N), The defin: 
ive XP-400 (converted from a P-40N-26 airframe) had 
jclipped wing tips, the cut-down aft fuselage with bub- 
le canopy and coolant radiators faired into the wing 
leading edges. Four 0.6-in (12,7-mm) guns were carried 
but proposed production models were to have carried, 
feithor six 0,5-in (12,7-mm) ot four 20-mm weapons. No 
[production was undertaken. The following data relate 


(Below) The second XP-400 in its definitive form. 


‘A cut-down rear fuselage for all-round vision and 
clipped wings distinguished the second XP-400. 


to the definitive prototype. Max speed, 422 mph 
(679 km/h) at 20,500 ft (6 250m). Time to 20,000 ft 
(6100 m), 4.8 min. Span, 35 ft 31m (10,75 m), Length, 
33 ft 4 in (10,16 m), 


CURTISS XF14C-2 USA 


On 20 June 1941, Curtiss received a prototype develop. 
ment contract for the XFIAC-1 single-seat shipboard 
fighter designed around the 2,200 hp Lycoming 
XH-2470-4 liquid-cooled engine. At a relatively early 
stage in the programme, the unsatisfactory state of de- 
velopment of the Lycoming engine led to the redesign 
of the fighter to accept an 18-cylinder two-row Wright 
R-3960 as the XFI4C-2, this engine driving a six-blade 
contraprop. Powered by an XR-3360-16 rated at 
2,300 hp, and carrying an armament of four 20-mm 
cannon, the XF14C-2 was flown for the first time in Sep- 
tember 1943, but not delivered to the US Navy until July 
1944. Performance proved to be substantially below 
that specified and the prototype suffered excessive 
vibration. In consequence, further development of the 
XF14C-2 was abandoned. Max speed, 380 mph 
(611 km/h) at 20,000 ft (6 100 m), 392 mph (630 kma/h) at 
532,000 ft (9 755 m). Time to 20,000 ft (6 100 m), 7.9 min 
Range, 1,365 mis (2 180 km) at 162 mph (261 km/h) 
Empty weight, 10,582 Ib (4 800 kg). Normal loaded 
weight, 13,405 lb (6 081 kg). Span, 46 ft 0in (14.02 m) 
Length, 37 ft 91n (11,51 m). Height, 12 ft 4 in (3,76 m). 
Wing area, 376 sq ft (34,84 m) 


(Above and below) The last Curtiss fighter built with a 
piston engine as its sole power plant, the XP14C-2 
failed to meet Navy requirements. 


CURTISS YP-60E 


In May 1944, Curtiss indicated to the AAF that it 
wished to abandon further work on the P-60 series 
fighters because of the disappointing results achieved 
with the XP-60C and XP-60E, Earlier, the P-60 had been 
‘eliminated from the production schedules, the number 
of aircraft on contract having been reduced to two. 
However, the AF insisted on completion of one of the 
‘two aircraft still on order, These, originally ordered as 
YP-60As, had been redesignated as YP-60Es because 
the design modifications incorporated were most 
directly descended from the XP-60E. The YP-60E dif 
fered principally in having a 2,100 hp R-2800-48 engine, 
a deeper cowling incorporating the ventral cooler in: 
take, a cut-down rear fuselage and a bubble-type cock: 
pit canopy. The sole YP-60E completed was flown on 13 
July 1944, but only one further flight was made before 
the aircraft was transferred to Wright Field where it 
was eventually disposed of without further testing, 
Armament comprised six wing-mounted 0.5-in (12,7. 
mm) machine guns. Max speed, 405 mph (652 ki/h) at 
24,500 ft (7.465 m), Initial climbs, 4,200 f’min (21,3 m/ 
sec), Empty weight, 8,285 b(3 758 kg). Loaded weight, 
10,270 tb (4 658 kg), Span, 41 ft 4 in (12,60 m). Length, 
93 ft 111n (10,34 m). Height, 12 ft 6 in (3,81m). Wing 
area, 275 sq ft (22,65 m). 


USA 


‘The YP-60E (above and below) existed only as a single 
prototype and, overtaken by the advent of jet-propelled 
fighters, was only flown twice. 


CURTISS XF15C-1 USA 


US Navy interest in the mixed-power concept for ship- 
board fighters — aircraft employing a piston engine for 
cruise and an auxiliary turbojet to provide supplemen- 
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CURTISS 


(Above) The first prototype of the Curtiss XF1SC-1, 
flying on 7 May 1945, the day before it crashed. (Below) 
‘The XF15C-1 in its definitive form. 


tary power for take-off, climb and maximum speed 
whieh had resulted in orders for three prototypes of the 
Ryan XFR-1 and 100 production FR-1s, was taken a 
stage further on 7 April 1944 with the placing with Cur: 
{iss of a contract for three prototypes of the appreciably 
more powerful XFISC-1. This was to be powered by & 
2,100 hp Pratt & Whitney R-2800-34W 18-cylinder two- 
row radial and 2,700 lb st (1.226 kgp) Allis-Chalmers 
J36 (Halford H-1B) turhojet. Armament was to comprise 
four wing-mounted 20-mm cannon. The first XFI5C-1 
was flown on 27 February 1945, without the turbojet in 
stalled, this being fitted by April, but the aircraft was 
lost on 8 May when it crashed during a landing 
approach. The second XF16C-1 flew on 9 July 1945, and 
was joined soon after by the third, both subsequently 
having their low-set horizontal tail surfaces replaced by 
a T-tail arrangement. The flight test programme con 
tinued until October 1946, by which time the US Navy 
had lost interest in the mixed power arrangement and 
cancelled further development. Max speed, 432 mph 
(695 kaw’) at sea level, 469 mph (755 kmn/h) at 25,000 ft 
(7620 m). Initial climb, 6,020 ft/min (25,6 m/sec) 
Range, 1,985 mis (2228 km). Empty weight, 12,648 lb 
(6737 kg). Normal loaded weight, 16,630 Ib (7 543 kg) 
Span, 48 ft 0 in (14,63 m). Length, 44 ft 0 in (13.41. m). 


Height, 15 ft 3 in (4,65 1m), Wing area, 400 sqft 
(37.16 m*). 
CURTISS XF-87 USA 


Designed to mest the requirements of a specification 
issued shortly after the end of World War Il that called 
for a turbojet-powered two-seat all-weather intercep- 
tor, the XF-87, known unofficially as the "Blackhawk 

was flown on § March 1948. It was powered by four 
3,000 tb st (1.361 kgp) Westinghouse XJ34-WE-7 turbo- 
jets paired in nacelles mounted beneath the wing. Pilot 
and radar operator were seated side-by-side and in- 
tended armament comprised four 20-mm cannon. On 10 


‘The ast product of the Curtiss Aeroplane Division was 
the single XF-87 all-weather fighter (right) 
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June 1948, a contract was placed for 88 production 
F-87A fighters which, together with a second proto: 
type, the YF-87A, were each to be powered by two 
5.200 Ib st (2 360 kgp) General Electric J47-GE-16 
turbojets. Shortly afterwards, however, the Northrop 
XF-89, built to meet the same requirement, was flown 
and the greater potential that this displayed resulted, 
n 10 October 1948, in cancellation of the Curtiss fighter 
programme to free funds for the Northrop contender 
Full performance trials with the XF-87 were not com: 
pleted and the following data are extracted from com: 
pany estimates. Max speed, 580 mph (933 km/h) at sea 
level. Tine to 35,000 ft (10670 m), 13.8 min. Normal 
range, 1,000 mls (1610 km). Empty weight, 25,930 1b 
(11762 kg). Normal loaded weight, 37,350 1b 
(16 942 kg). Span, 60 ft 0 in (18,29 m). Length, 61 ft 10 in 
(18,85 m). Height, 20 ft 0in (6,09 m), Wing area, 
600 seq ft (55,74 m’). 


(Below) The XF-87 with paired XJ34 turbojets, 


for take-off and 850 hp at 6,000 ft (1830 m), and an all 
metal stressed-skin structure with a semi-monocoque 
fuselage. Mainwheels retracted into clamshell-type 
underwing fairings and armament consisted of two 
synchronised 0.5-in (12,7-mm) machine guns, The 
prototype CW-21 was flown on 22 September 1938, and 
subsequently shipped to China for demonstration. The 
prototype was purchased by the Chinese government 
and a contract placed for three production aircraft and 
27 sets of components for assembly by CAMCO. The 
first production CW-21 was flown on 20 March 1940, 
and provision was made to supplement the armament. 
with a pair of 0.3-in (7,62-mm) weapons. All three 
CW-21s built by the parent company were lost as a re: 
sult of engine failures (undoubtedly dirty fuel) after 
taking-off from Lashio while being ferried to Kunming. 
Assembly of CW-21s by CAMCO at Loi-wing had 
reached an advanced stage when it was decided to 
‘evacuate and, on 1 May 1942, burn the factory to avoid 
its capture by Japanese forces, the partly-assembled 
Curtiss-Wright fighters also being destroyed. Max 
speed, 296 mph (476 km/h) at 7,500 ft (2285 m) 
315 mph (507 ken/h) at 17,000 ft (5 180 m), Initial climb, 
4,800 ft/min (24,4 m/sec). Range, 530 mls (853 km) 
Empty weight, 3,148 lb (1428 kg). Loaded weight, 
4,180 lb (1896 kg), Span, 35 ft 0 in (10,67 m). Length, 
26 ft4 in (8,09 m). Height, 8 ft 8 in (2,64 m). Wing area, 
174.3 5q ft (16,20 m*) 


(Above) The second of the four CW-21 Demons built by 
Curtiss-Wright at its St Louis factory and (below) tho 
CW-21 in its production configuration. 


CURTISS-WRIGHT CW-21 USA 


CURTISS-WRIGHT CW-21B USA 


In 1938, chief engineer Willis Wells of the St Louis Air 
plane Division of the Curtiss-Wright Corporation began 
the development of a single-seat fighter based on the 
A-19R tandem two-seat military basic trainer. Desig: 
nated CW-21, the fighter had a Wright R-1820-G5 
Cyclone nine-cylinder radial engine rated at 1,000 hp 


In April 1939, Curtiss-Wright’s St Louis Airplane Divi 
sion flew the prototype of the CW-23 basic combat 
trainer which was essentially a tandem two-seat 
lower-powered derivative of the CW-21 single-seat 
fighter. It introduced inward-retracting, fully-enclosed. 
main undercarriage members and hydraulically 
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actuated rather than manually-operated flaps, and 
these features were adopted for a new version of the 
single-seat fighter, the CW-21B. On 17 April 1940, the 
Dutch government signed a contract for 24 CW-21B 
fighters (of which there was no prototype) and the first 
of these was flown the following mid-September. The 
CW-21B retained the R-1820-G5 Cyclone of the earlier 
CW-21 and armament comprised two 0.9-1n (7,62-mm) 
Colt machine guns mounted in the forward fuselage 


One of the CW-21Rs sold to the Netherlands East Indies 
in 1941, showing the inwards-retracting w/c. 


The CW-21B fighters were shipped to Java during 
October-December 1940, entering service with the ML- 
KNIL, but their light structure and lack of fuel tank pro- 
tection was to render them particularly vulnerable 
when committed to operations against Japanese forces 
in the early months of 1942, the last combat mission 
being flown by # CW-21B on 5 March. Max speed, 
314 mph (505 km/h) at 5,600 ft (1 705 m), 333 mph 
(836 kaw/h) at 18,000 ft (5 485 m). Initial climb, 4,500 tt 
‘min (22,9 m/sec), Range, 630 mis (1014 km), Empty 
weight, 3,282 lb (1534 kg). Loaded weight, 4,500 lb 
(2.041 kg). Dimensions as for CW-21 apart from length 
0f 27 ft 2 in (8,28 m). 


D 


DAIMLER L 6 (DI) 


During the summer of 1915, the Daimler Motoren 
Gesellschaft established an aircraft division at the re: 
quest of the Inspektion der Fliegertruppen (Idflieg). In 
1917, this Flugzeug Abteilung initiated work on an 
original single-seat fighter to the design of Ing Karl 
Schopper and powered by the company's new D Iilb 
eight-cylinder water-cooled engine. Flight testing of 
this, the L 6 (or D1) equi-span single-bay biplane, was 
delayed until late November 1917 by engine bearing 
problems. Tail heaviness was rectified by modification 
of the wing cellule arrangement, flight testing was 
completed in March 1918, and the L6 was sent to 
Adlershot for Typpriifung in July, concurrently partici 
ating in the secand D-Type Competition. Performance 
suffered owing to the fact that the D Illb engine, which 
was rated at 185 hp, lost power at altitude, but a con 


Daimler's first fighter design, the L 6 (below) of 1917. 


‘The Daimler L. 6 (above) was designed to make use of 
the company's own D Illb water-cooled engine. 


tract for 20 examples of the Daimler fighter was 
awarded on 23 July 1918. These aurcraft, which were 
armed with synchronised 7,92-mm LMG 08/15 machine 
guns, were delivered during December 1918, Max 
speed, 114 mph (183 kny/h). Time to 19,685 ft (6 000 m), 
30min. Endurance, 2hrs, Empty weight, 1.653 1b 
(750 kg). Loaded weight, 2,039 lb (926 kg). Span, 32 ft 
514 in (9,90 m). Length, 23 ft 113s in (7,30 m). Height, 9 tt 
044 tn (2,76 m). Wing area, 243.27 sq ft (22,60 m*) 


DAIMLER L 8 (Cx I) 


Germany 


Only a single prototype of the Daimler L 8 two-seat 
escort fighter (above and below) was completed. 


A tandem two-seat single-bay staggered biplane, the 
Daimler L8 (CII) was intended primarily as a light 
escort fighter, a single prototype being built late in 
1917. Powered by a 185 hp Daimler D IIfb eight-cylinder 
water-cooled engine, the L 8 carried an armament of 
one forward-firing synchronised LMG 08/15 7,92-mm 
machine gun and a Parabellum machine gun in the rear 
cockpit. No further prototypes were completed, and 
although, in July 1919, Daimler offered to build the L8 
for the Chilean government, no contract was signed 
‘The following specification relates to the L. 8 as offered 
to Chile. Max speed, 93 mph (150 km/h) at 4,920 ft 
(1500 m). Time to 16,405 fe (5:000m), 33.5 min. Endu- 
rance, 4 brs. Empty weight, 1.808 lb (820 kg). Loaded 
weight, 2,711 Ib (1230 kg). Span, 38 fe 913 in (11,82 m) 
Length, 24 ft 54 in (7,45 m), Height, 9 ft 8% in (2,95 m). 
Wing area, 339.07 sq ft (31,50 ar’) 


DAIMLER 


DAIMLER L 9 (D Il) 
Essentially a refined development of the 6, dispens: 
ing with interplane bracing wires and having stag: 
gered wings and new vertical tail surfaces, the L9 
single-seat fighter employed a similar 186 hp Daimler 
D Ib engine. It was intended to carry an armament of 
twin synchronised 7.92-mm LMG 08/16 machine guns. 
Flown initially with fully cantilevered wings in July 
1918, the L 9 was modified during August by the addi: 
tion of aerofoil-section I-type interplane bracing struts, 
Hanns Klemm had joined Daimler's Flugzeug Abtei: 
Jung as chief designer on 1 April 1918, and the L 9 ap- 
parently embodied some of his ideas. Only one proto 
type was completed and no prodiiction contract was 
awarded, Daimler offered the 1.9 in modified form for 
use on postal services in 1920, but failed to obtain a pur 
chaser. Max speed, 118 mph (190 km/h). Initial climb, 
905 ft/min (4,60 m/sec). Range, 273 mis (440 kin) 
Empty weight. 1,636 lb (742 kg), Loaded weight. 
2,182 Ib (990 kg). Span, 29 ft 6% in (9,00 m). Length. 

in (7,20). Height, 8 ft 6Ysin (2,60 m), Wing 


Germany 


23ft 7 
area, 240.25 sq ft (22,32 im’) 


First flown with cantilever wings, the L, 9 was later 
fitted with interplane struts (above and below). 


DAIMLER L 11 


The L 11 single-seat parasol monoplane fighter was the 
first aircraft built from the outset by Daimler's Flugzeug 
Abteilung to the designs of Hanns Klemm. Of excep: 
tionally clean aerodynamic form, powered by a 185 hp 
Dlilb eight-cylinder water-cooled engine, and featur 
ing swivelling wingtips which served as servos and 
balanced the ailerons, the L 11 was flown for the first 
time on @ November 1918. During trials in the following 


Germany 
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‘The sole Daimler I. 11 (above and below) which was the 
first aircraft wholly designed by Hanns Klemm. 


February, it attained an altitude of 19,688 ft (6 000 m) in 
17min and achieved an absolute ceiling of 27,560 ft 
(8400 m). Only one prototype of the L.11 fighter was 
completed, Max speed, 124 mph (200 knvh). Time to 
3,280 ft (1.000 m), 3.2 min, Span, 39 ft 4% in (12,00 m). 
Length, 26 ft 8%o in (8.15 m). Wing area, 3108q ft 
(28,80 m’), 


DAIMLER L 14 Germany 
Owing much to Hanns Kiemm’s single-seat L 11, but 
‘embodying further aerodynamic refinement and fea- 
turing an exceptionally clean oval-section semi-mono 
coque fuselage, the L 14 tandem two-seat parasol 
monoplane fighter retained the 185 hp Daimler D {lib 
oight-cylinder water-cooled engine and swiveling 
wingtips of the preceding fighter. Intended armament 
comprised a single forward-firing 7,92-mm LMG 08/15 
machine gun and one Parabellum of similar calibre in 
the rear cockpit. The sole prototype of the L 14 was 
completed in the autumn of 1919, and, together with the 
LB, was offered for sale to the Chilean government, a 
mail-carrying version being proposed as the 1 14V. In 
the event, no further example was completed. Max 
speed, 128 mph (206 knvh). Range, 436 mis (700 km). 
Time to 3,280 ft (1 000m), 3.1 min. Empty weight, 
1,918 lb (870 kg). Loaded weight, 2,800 Ib (1270 kg). 
Span, 40 ft 4¥s in (12,30 m). Wing area, 322.93 sq ft 
(30,00 m*) 


Last of the fighters to bear the Daimler name, the L 14 
(below) was a single prototype completed in 1919. 


DASSAULT MD.450 

OURAGAN France 
‘The first fighter developed by Avions Marcel Dassault 
and the first jet fighter of French design to attain series 
Production, the MD.450 Ouragan (Hurricane) was de- 
signed by engineers Deplant, Cabniére and Rouault 

Powered by a 5,000 ib st (2.267 kgp) Rolls-Royce Nene 
Mk 102, the first of three prototypes flew on 28 February 
1949, the second and third following on 20 July and 2 
June respectively. Twelve (later increased to 14) pre- 
series aircraft were followed by 360 production Oura- 
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fuel capacty 830 Imo gal (1 $001) 

‘52 Fuel flr cap 

{53 Aeron corto roo 

|54 Fuel eed pipes trom ti tank 

‘5 Jetsonable wing tip uel tank, capac 
157 inp gal 625 


gans. Of the latter, the first 50 were completed to an 
Interim standard as MD.450As, subsequent aircraft 
embodying modifications and equipment changes as 
‘MD.450Bs. Changes included replacement of the Nene 
102 by the lighter Nene 104B of 5,070 lb st (2 300 kgp), 
‘Armament comprised four 20-mm cannon which could 
be augmented by 16 Matra T-10 rockets externally, An 
Indian Air Force order for 71 MD 450Bs was placed on 
25 July 1963, these having the Nene 105A of 5,180 Ib st 
(2350 kgp) and British Mk V versions of the French 
20-mm Hispano-Suiza cannon. Dubbed Toofani in 
Indian service (the Hindi equivalent of Ouragan), the 
Dassault fighter remained in first-line use until 1967, a 
further 33 having been procured from the Armée de 
Y’Alr (including 20 unused machines from storage) in 
March 1957. Twenty-four MD.450Bs were ordered by 
Israel in January 1955, these being supplied from 
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Armée de Air stocks in the following October-Nover 
‘ber and a further 46 (including one MD.450A) being de- 
livered subsequently. Eighteen ex-Israeli Ouragans 
were delivered to El Salvador in 1975, remaining in ser- 

vice into the late ‘eighties, Max speed, 578 mph 


(Right) An Heyl Ha’Avir MD.450B photographed at the 
‘time of the "Six-Day War" in 1967. (Below) The MD.450- 
‘30L with lateral intakes as projected for the MD.451. 


eS 
(Above, top) An MD.450B of No 29 "Black Scorpions” 
‘Sqn, IAF, at Gauhati, and (immediately above) MD.450B 
Of the Israeli No 113 Sqn, Suez campaign, 1956. 


(930 km/h) at sea level, 503 mph (810 km/h) at 39,370 ft 
(12 000 m). Time to 9,840 ft (3 000 m), 3.15 min. Range, 
520 mls (836 km) with tip tanks. Empty equipped 
weight, 10,582 lb (4 800 kg). Normal loaded weight, 
15,322 lb (6 960 kg). Span, 39 ft 3% in (11,98 m). Length, 
35 ft 2461in (10,74 m). Height, 13% 7in (4,17 m). Wing 
area, 251.9 8q ft (23,40 m’). 


DASSAULT MD.452 
MYSTERE I 


The MD.452 Mystere was a progressive development 
of the basic MD,450 Ouragan, the first prototype, the 
Mystere I, flying on 23 February 1961, It retained the 
fuselage, Nene engine and armament of the MD.450. 
mating these elements with a new, sweptback (30 deg) 
wing and redesigned tail surfaces. Three further proto- 
types followed, these differing from their predecessor 
primanily in power plant, two having the 6,283 lb st 
(2.860 kgp) Hispano-Suiza Tay 250 and the third having 
4,511 Ib st(2 500 kgp) Atar 101C. Eleven (later reduced 
to 10) pre-series Mystere ls had been ordered in Sep 
tember 1951, and, of these, the first three and fifth were 
‘completed to the Tay-engined IIB standard, the third 
with twin 30-mm cannon, The sixth and subsequent re 
ceived a similar armament, SNECMA Atar 101C1, -3, 
and later D-1 or -2 engine with revised intake trunking 
and rearranged fuel tanks as Mystere ICs, First six of 
initial order for 40 added to pre-series, the final two of 
these receiving the afterburning Atar 101F-2 of 
8,978 lb st (3 800 kgp). Production of a further 90 Mys 


France 


‘The sole Dassault Mystére I (above), in essence an 
Ouragan with sweptback wings. (Below) A Mystere I(C 
serving with EC 1/10 Parisis at Creil 


tere IIC fighters ordered for the Armée de I’Air, the last 
flying in January 1957. The series model featured in- 
creased tail sweepback, twin 30-mm cannon and 
6,173 lb st (2.800 kgp) Atar 101D-2 or D-3 turbojet, Max 
speed, 640 mph (1030 knv/h) at sea level, 594 mph 
(956 kaw/h) at 29,530 ft (9 000 m). Initial climb, 4,528 f/ 
min (23 m/sec). Empty equipped weight, 12,632 lb 
(5 730 kg). Normal loaded weight. 16,446 Ib (7 460 kg). 
‘Span, 37 ft 2 in (11,33 m), Length, 40 ft 1% in (12,24 m). 
Height, 14 ft 9% in (4,50 m). Wing area, 325.94 sq ft 
(30,28 m*) 


‘The first pre-series Mystére II (above) was also the first 
of five of the Tay-engined IIB version. (Below) The 
series production Mystére IIC. 


DASSAULT MD.453 
MYSTERE IIIN 


The development of a night fighter based on the 
MD.460 Ouragan day fighter was begun early in the 
evolution of the latter as the tandem two-seat MD.451 
Aladin. It was proposed to install AI Mk 17 or APG 33 
Intercept radar in the extreme nose, leading to the 
adoption of lateral intakes. The ith pre-series Ouragan 
was completed with the lateral air intakes plus twin 
30-mm cannon in place of the standard quartet of 
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‘MD.453 Mystere IIIN (above and below) introduced side 
intakes and provision for nose-mounted radar, 


20-mm weapons, and flown on 24 January 1952 as the 
MD.450-30-L (signifying 30-mm cannon and lateral in 
takes). Development of the MD.451 was discontinued in 
favour of an essentially similar two-seat night fighter 
derivative of the Mystere II designated MD.453 Mys 
vere IIIN, or Mystere de nuit, With lateral air intakes and 
96,283 lb st (2 850 kgp) Hispano-Suiza Tay 250 engine, 
the first of three prototypes ordered was flown on 18 
July 1962, No radar was installed and the second and 
third prototypes were cancelled, The sole Mystore IN 

lown had completed 146 flight tosts by 
December 1953, when the programme terminated, the 
aircraft subsequently being used to test ejection seats, 
Max speed, 671 mph (1080 km/h) at sea level, or 
‘Mach=0.86, 600 mph (965 km/h) at 39,370 ft (12 000 m), 
or Mach=0.91, Initial climb, 6,790 fe/min (34,50 m/sea). 
Empty equipped weight (without radar), 13,040 1b 
(6.916 kg), Normal loaded weight, 16,171 lb (7 336 kg). 
Span, 38 ft 144 in (11,62 m). Length, 42 ft 244 in (12,86 m). 
Height, 14 ft 8 in (447m). Wing area, 343,38 sq ft 
(31,90 m). 


DASSAULT MYSTERE IVA 


France 


Possessing little more than a conceptual similarity to 
the Mystere I, the Mystere IVA featured amore robust, 
‘oval-section fuselage, a wing of increased sweepback 
and reduced thickness/chord ratio, and new tail sur 
faces. The prototype was flown on 28 September 1952 
with a similar Tay 250A turbojet to that used in the 
Mystere IIA and IIB, and, in the following Apri, an off- 
shore procurement contract (as part of US support for 
NATO nations) was placed for 225 Mystére IVAs, This 
Was subsequently supplemented with a contract from 
the French government for a further 100 aircraft. The 
first series Mystére IVA was flown on 29 May 1964, the 
initial batch of 60 retaining the Tay 250A engine of the 
prototype, all subsequent aircraft having the 7,716 Ib st 
(3500 kgp) Hispano-Suiza Verdon 350 (Iicence-built 
Tay). Basic armament comprised two 30-mm cannon. 


‘The fourth production Mystére IVA (below) with EC 
‘V2 Cornouailles of the 12e Escadre at Cambrai, and to 
‘which it was delivered in late 1954. 
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(Top) Mystére IVA decorated for farewell ceremonies 
for CO of EC 2/8 Nice, Cazaux, July 1981, (Immediately 
above) Mystére IVA of le Esc, EC 2/2 Céte d'Or at Dijon. 


(Above) The series production Mystére IVA. 


Of the 275 Verdon-powered Mystére VAs produced, 60 
‘were supplied to Israel, with deliveries commencing 
April 1956, and a further contract for 110 was placed by 
India with deliveries commencing in 1957. The follow. 
ing data relate to the Verdon-powered Mystere IVA. 
‘Max speed, 690 mph (1 110 km/h) at sea level, 662 mph 
(1.066 km/h) at 20,000 ft (6 100 m). Max range (with ex: 
ternal fuel), 1,417 mls (2 280 kan) at 40,000 fe (12 200 m). 
Initial climbs, 7,874 fe’min (40 m/sec). Empty equipped 
weight, 12,919 lb (5 860.kg). Normal loaded weight, 
18,100 lb (8210 kg), Span, 36 ft 64 in (11,12 m), Length 
42 ft 913 in (12,89 m). Height, 15 ft 1in (4,60 m). Wing 
area, 346.1 a ft (32,06 m*) 


DASSAULT MYSTEREIVB France 


A process of aerodynamic refinement of the Mystere 
IVA led to the Mystere 1VB, which, in fact, shared only 
wings, horizontal tail surfaces and main undercarriage 
‘members with the earlier model. The Mystere IVB was 
intended for an afterburning SNECMA Atar 101G axial- 
flow engine in place of the non-afterburning centrifu- 
gal-flow Tay or Verdon. It featured an entirety rede- 
signed fuselage of increased fineness ratio, an upper 
‘engine air intake lip for the radar ranging aerial in place 
Of the splitter-plate conical body and a lower-mounted 
horizontal tail. The first prototype was flown on 16 
December 1983 with a Rolls-Royce Avon RA 7R engine 


(Below) This Mystére IVA survived the retirement of 
the type from Armée de I’Airservice and was 
maintained in flying trim at Dijon. 


developing ® maximum afterburing thrust of 9,546 lb 
(4.330 kg). Two additional prototypes followed, the first 
of these, powered by the Avon RA 7R, flying on 18 June 
1954, and the second, with an Atar 101F-12, flying on 31 
March 1955, Of seven pre-series Mystere IVBs com: 

pleted, the first two each had a SEPR 66 bi-fuel rocket 
‘motor to augment the thrust of the Atar 101F engine, 

and the final two had the Atar 101G-2 engine develop: 

ing an afterburning thrust of 9,920 Ib (4.500 kg). The 
series Mystere IVB was to have been powered by an 
‘Atar 101G-31 rated at 10,360 Ib st (4 700 kgp) with maxi: 

‘mum afterburning, but the programme was cancelled 
‘owing to the superior performance potential of the 
Super-Mystére B2. The following data are manu. 

facturer’s estimates for the series Mystere IVB. Max 
speed.733 mph (1180 km/h) at sea level, 677 mph 
(1.090 km/h) at 30,000 ft (9 150 m). Time to 20,000 ft 
(6 100 m), 225 min. Empty equipped weight, 13,602 lb 
(6170 kg). Normal loaded weight, 18,298 Ib (8 300 kg) 
‘Span, 36 ft 5% in (11,12 m). Length, 45 ft 195 in (13,75 m). 
Height, 14 ft 10in (4,55 m). Wing area, 344.46 sq ft 
(32,00 m*) 


(Above) Third prototype of the Mystére IVB, first to fly 
with Atar 101. (Below) The series Mystére IVB, 


DASSAULT 


DASSAULT MYSTERE IVN France 


Developed in parallel with the MystéreIVB asa tandem 
two-seat night and all-weather interceptor, tho Mys~ 
tere IVN differed from the single-seat fighter in several 
respects. A 4 ft 7-in (1,40-m) section was added to the 
forward fuselage to accommodate a second crew mem- 
ber; internal fuel capacity was substantially increased 
and provision was made for an APG 33 intercept radar 
with the scanner above the engine air intake. Powered 
by @ Rolls-Royce Avon RA 7R rated at 9,546 lb st 
(4.330 kgp) with maximum afterburning, the Mystere 
IVN had provision for an armament of two 30-mm 
cannon and a retractable rocket pack for 52 unguided 
air-air rockets of 68-mm calibre. The sole prototype was 
flown on 19 July 1954, by which time it had been 
decided to discontinue the development programme 
owing to France's inability to finance the simultaneous. 
development of two night fighters (the other being the 
Vautour), the insufficient endurance of the Mystére 
IVN, and the unsuitability of the proposed APG 33 
radar. Max speed, 640 mph (1030 ku/h) at sea level, 
572 mph (920 ka/h) at 39,370 ft (12 000 m). Initial climb, 
18,700 {t/min (95 m/sec). Empty weight, 15,741 Ib 
(7140 kg). Normal loaded weight, 22,751 lb (10,320 kg). 
Span, 36 ft 5% in (11,12 m). Length, 48 ft 11%4 in 
(14,92 m), Height, 16 ft 11n (4,60), Wing area, 
944.46 sq ft (32,00 m’). 


Only one prototype Mystére IVN two-seat radar- 
equipped night fighter (above and below) was built, 


DASSAULT 
SUPER-MYSTERE 


The first West European aircraft capable of exceeding 
M-=10 in level flight to attain quantity production 
status, the Super-Mystére shared only a common de- 
sign origin with the Mystére fighter series, being an en- 
tirely new type. The first prototype, designated Super: 

Mystére BI and powered by a Rolls-Royce Avon RA 7R 


France 


‘Super Mystére B2s (below) serving with EC 2/10 Seine 
of the 10° Escadre at Creil, early ‘sixties, 
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(Below) The Super Mystére B2 and (above) a B2 of 
Escadron 1/12 Cambrésis, painted in 1972 to take part 
{in the annual "Tiger Meet" of NATO squadrons. 
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with an afterburning thrust of 9,546 Ib (4 330 kg), was 
flown on 2 March 1955, and the first of five SNECMA 
Atar- powered pre-production Super-Mystére B2s fol 
Jowed on 15 May 1956. Production was ordered for the 
Armee de |'Ait, the first series Super-Mystere B2 flying 
‘on 26 February 1967, and a total of 180 being built of 
which 36 were procured by Israel in 1958. The Super 
Mystere B2 was powered by an Atar 101G-2 or -3 of 
7,400 tb (3.375 kg) dry thrust and 9,833 lb (4 460 kg) 
with maximum afterbuming. Armament consisted of 
‘two 30-mm cannon and 36 internally-housed 68-mm 
rockets (the latter being discarded at an early service 
stage), external loads including two Sidewinder AAMS. 
two 882-1,102 lb (400-500 kg) bombs or rocket pods. 
‘Two examples were completed as Super Mystere B4s 
in 1958, these having Atar 9B engines rated at 
13,227 tb st (6 000 kgp) with afterburning. During 
Israel service, the Super-Mystore B2s were re-engined 
with @ non-afterburning Pratt & Whitney J52-P-8A 
turbojet of 9,300 lb st (4 218 kgp). In 1977, 18 of these 
aircraft were sold by Israel to Honduras where the last 
surviving examples were withdrawn from service in 
1989. Max speed, 645 mph (1038 km/h) at sea level, 
739 mph (1189 km/h) at 39,970 ft (12 000 m), or 


(immediately below) A Super Mystére B2 serving at 
Cambrai with EC 11/12 Comouailies and (bottom) a 
Super Mystére B2 of EC 1/12 Cambrésis in 1971. 
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Mach=1.12. Initial climb, 10,827 ft/min (55 m/sec) 
Range (max external fuel), 1,112 mis (1790 km). Empty 
equipped weight, 15.282 lb (6 932 kg). Normal loaded 
weight, 20,568 lb (9 325 kg). Span, 34 ft 5% in (10,51 m) 
Length, 45 ft 9 in (13,95 m). Height, 14 fe 11% in (4,56 m). 
Wing area, 378.36 sq ft (35,16 1) 


DASSAULT MD 550 
MIRAGE I 
Initially known as the Mystére-Delta, the MD 550 was 
designed to meet the requirements of a 1954 speci 
fication, calling for a small all-weather interceptor 
fighter capable of attaining an altitude of 59,066 ft 
(18 000 m) within six minutes and sustaining a speed in 
excess of M=10 in level flight. Competing with the 
Mystére-Delta were the SE 212 Durandal and the SO 


France 


(Above and below) Dassault’s first delta-wing fighter, 
the sole MD 550 Mystére-Delta was flown in 1955 and 
later adopted the name Mirage 1 


9000 Trident. Powered by two MD 3OR (Armstrong Sid- 
deley) Viper turbojets each rated at2,160 Ib st (980 kap) 
with afterburning supplemented by a 3,307 Ib 
(1.500 keg) thrust SEPR 66 bi-fuel rocket motor, the Mys 
tare-Delta flew for the first time (without afterburning 
and auxiliary rocket motor) on 25 June 1965. With the 
original delta vertical tail replaced by swept back sur 
faces and the SEPR 66 rocket installed, the MD 550 was 
renamed Mirage I, and, on 17 December 1956, attained 
M=1.3 in level flight without rocket power and M=1.6 
with the rocket lit. Intended armament comprised a 
single Matra or Nord AAM carried externally. However, 
it was concluded that the Mirage I was too small to 
carry an effective military load, and a slightly enlarged 
version, the Mirage II with a pair of Turbomeca Gabizo 
turbojets, was proposed. This proposal was eventually 
discarded in favour of the more ambitious Mirage II 


cm 


‘The original MD 850 after being fitted with a 
sweptback fin and rudder as the Mirage I in 1956, 


Max speed, 1,056 mph (1700 km/h) at 36,090 ft 
(11000 m), or Mach=1.6. Empty weight, 7,341 1b 
(3.390.kg). Loaded weight, 11,177 lb (6 070kg). Span, 
23 ft 11% in (7,30 m), Length,36 ft 6 in (11,10 m), Wing 
area, 291.71 sq ft (27,10."), 


DASSAULT ETENDARD II 


In the mid "fifties, the NATO (North Atlantic Treaty 
Organisation) issued @ specification for a lightweight 
strike fighter powered by a single Orpheus turbojet. In 
France, the Ministere de 'Air drew up a parallel spec 
fication for an aircraft which differed essentially from 
that called for by NATO in having paired lightweight 
turbojets. Dassault prepared a basic design to meet 
both requirements, and, being of the opinion that the 
officially-backed specifications would result in under 
powered aircraft, evolved a third version of the design 
as a private venture. The three versions of the aircraft 
were designated Etendard (Standard) Il, IV and VI, and 
the first to commence its flight test programme was the 
Etendard Il. Three prototypes had been ordered by the 
French government and the first of these flew on 23 
July 1956. Competing with the Breguet 1100, the Eten 
dard II was powered by two 2,072 1b st (940 kgp) 
Turboméca Gabizo turbojets and proposed armament 


France 


First to fly of the Etendard prototypes was the 
lightweight Etendard II (above and below). 
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Included two 30-mm cannon which were tobe installed 
fas a pack interchangeable with one containing 32 
pMatra 105 68-mm rockets. It was intended to fit the 

jabizo engines with afterburners, but as these were 
producing 353 Ib (160 kg) less dry thrust than promised 
jand aircraft performance was, in general, disappoint- 
ing, the programme was discontinued in November 
1956, the second and third prototypes being cancelled. 
The second prototype was to have had 2,645 Ib st 
(1.200 kgp) SNECMA R-105 engines. Max speed, 
(655 mph (1054 km/h) at sea level, or Mach=0.86, 
(624 mph (1004 km/h) at 36,090 ft (11000 m), of 
IMach=0.945. Time to 32,810 ft (10 000 m), 13.0 min. 
Empty equipped weight, 9,281 Ib (4 210 kg). Loaded 
weight, 12,456 Ib (5 650 kg). Span,28 ft 8 in (8,74 m) 
Length, 42 ft 3% in (12,89 m), Height,12 ft 545 in 
(3,80 m). Wing area, 260.49 sq ft (24,2 m’) 


DASSAULT ETENDARD IV France 
Developed in parallel with the Etendard I and VI as a 
iprivate venture, the Btendard IV light tactical fighter 
powered by a 7,496 Ib st (3 400 kgp) SNECMA Atar 
J01E-4 was first flown on 24 July 1956. Apart from 
Phaving substantially more power than the other ver: 
ons of the basic design, the Etendard IV featured 
wtger overall dimensions, including 16 sq ft (1,4 m‘) 
more wing area, cabin pressurisation and longer stroke 
iin undercarriage members with larger wheelbase 
\d track. Furthermore, there was provision for in- 
greased! internal fuel capacity. From the outset of de- 
ign, several variants of the Etendard IV were foreseen, 
icing a tandem two-seat conversion trainer, a tact 
reconnaissance model and a shipboard multi-réle 
jahter version, It was for the last-mentioned mission 
hat the aircraft attracted Aéronavale attention, Das 
ult receiving a contract for the further development 
lof the fighter to meet the service's requirements as the 
iBtendard IVM (which see). The armament of the sole 
iprototype Etendard IV comprised two 30-mm DEFA 
Jeannon, Max speed, 683 mph (1 100 kav/h) at sea level 
ior Mach=0,895. Max climb, 8,268 ft/min (42 m/sec). 
Time to 29,530 fe (9.000 m), 3.9 min, Empty weight, 
11,156 lb (5 060 kg). Max loaded weight, 17,306 lb 
(7 860 kg). Span, 29 ft 8 in (9,04 m). Length, 43 fe 113 in 
(13,40 m). Height, 14 ft 1% in (4,30 m). Wing area, 
275.6 9q ft (26,60 m’) 


‘The Etendard IV prototype (below) which provided the 
basis for the shipboard Etendard IVM. 


DASSAULT ETENDARD VI France 


Intended to meet the NATO requirement for a light tac- 
tical fighter, the Etendard VI was flown for the first time 
fon 15 March 1967, three prototypes having been 
lordered in July 1966. Initially, the first prototype was 
ypowered by a 3,748 tb st (1.700 kgp) Bristol Siddeley 
Orpheus BOr 1 turbojet, but this was later to be re- 
iplaced by a BOr 3 of 4,850 tb st (2 200 kgp). Armament 
fconsisted of four 12,7-mm machine guns and up to 
4,190 lb (540 kg) of ordnance could be carried on wing 
pylons. The second prototype, powered by the HOr 3 
Hrom the outset, had enlarged air intakes and an in: 


(Below) The first of two Etendard Vis built to a NATO 
light fighter requirement. 


(Above) The Etendard VI light tactical fighter, 


ternal armament of two 30-mm cannon, and was first 
flown on 14 September 1957. Both Etendard Vis partici- 
pated in the NATO Concours at Brétigny-Chateauroux, 
from which the Fiat G.91 emerged as the winning con: 
tender. Construction of the third prototype, which wa: 
tohave had a 6,962 lb st (2 700 kgp) BOr 12 engine with 
provision for afterburning and a fully area-ruled fuse- 
lage, had been terminated in June 1967. Both proto- 
types subsequently participated in the Etendard IVM 
development programme. The following data relate to 
the Etendard VI second prototype. Max speed, 693 mph 
(1116 km/h) at sea level, or Mach=0.91, 636 mph 
(1024 km/h) at 32,810 ft (10.000 m), or Mach=0.95. 
Empty equipped weight, 8,201 lb (3 720 kg). Max 
loaded weight, 12,919 Ib (5 860 kg). Span, 26 ft 9% in 
(8,16 m). Length, 40 ft 84 in (12,40 m). Wing area, 
226,04 5q ft (21.00 mr’), 


DASSAULT ETENDARD IVM France 


The private venture Etendard IV, which had shared 
little more than a conceptual commonality with the 
Etendard I and VI lightweight strike fighters, attracted 
France's Aéronavale as a basis for a multi-rble ship- 
board fighter, An order was placed in December 1956 
for a semi-navalised prototype, this being followed on 
31 May 1957 by a contract for five fully-navalised pre- 


(Below) Etendard IVM as produced for Aéronavale. 


DASSAULT 


‘The second pre-series Etendard IVM (above) lacking 
the fin area under the nose later adopted. 


production examples under the designation Etendard 
IVM. The prototype flew on 21 May 1958, being fol- 
owed by the first pre-production example on 21 Decem- 
ber, both being powered by the 9,700 tb st (4 400 kgp) 
SNECMA Atar 088, The pre-series Etendard IVM 
featured folding wingtips, a strengthened, long-stroke 
undercarriage, an extendible nosewheel leg, catapult 
spools and an arrester hook. By comparison with the 
original Etendard IV, the IVM had 15.5 per cent more 
wing area and a larger rudder. The second pre-produc 
tion aircraft was completed with an 11,200 1b st 
(5 080 kgp) Rolls-Royce Avon 51 engine and flap blow 
ing as the Etendard IVB, and one additional pre-pro- 
duction aircraft ordered in September 1959 was com: 
pleted with a camera nose as an Etendard IVP. 
Sixty-nine IVMs (plus 21 IVP tactical reconnaissance 
aircraft) were delivered between 1961 and 1966, fulfl- 
ing both intercept and tactical strike réles from French 
carriers. Armament consisted of two 30-mm cannon 
and a variety of underwing ordnance. The Etendard 
IVM remained in Aéronavale service until 1991, being 
succeeded by the Super Etendard. Max speed, 858 mph 
(1.380 kav/h) at 36,090 ft (11.000 m), or Mach=1.3, Max 
climb, 19,686 ft/min (100 m/sec). Time to 32,810 ft 
(10.000 m), 6.0 min. Range (with max external fuel), 
2,050 mis (3300 km). Empty weight, 13,000 Ib 
(5.897 kg). Max loaded weight, 22,486 lb (10 200 kg). 
Span, 31 ft 6in (9,60m). Length, 47 ft 1in (14,35 m), 
Height, 12ft 11% in (3,90m). Wing area, 306.7 aq ft 
(28,40 m'). 


‘A production Etendard IVM (below) in service with 
Flottille 11F in the late ‘sixties. 


DASSAULT MIRAGE 
THA anv TIC 


Essentially an extrapolation of the Mirage I and re- 
taining the five per cent thickness/chord ratio 60-deg 
delta wing, the Mirage IIl was substantially larger and 
some 30 per cent heavier. It was powered by a 
SNECMA Atar 101G-1 turbojet with an afterburning 
thrust of 9,700 lb (4400 kg) and had provision for a 
3,307 lb (1500.kq) SEPR 66 rocket First flown on 17 
November 1986, the prototype attained Mach=1.52 at 
38,060 ft (11.600 m) during its sixth flight on 30 January 


France 
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1957. After the installation of the SEPR rocket motor 
and introduction of manually-operated half-cones in 
the air intakes, the speed of Mach=1.8 was reached on 
19 September 1957, A pre-series of 10 Mirage IIIAs was 
ordered, these having a 17.3 per cent increase in wing 
area, a reduction in root thickness/chord ratio to 4.5 per 
cent and an Atar 09B engine with an afterburning 
thrust of 13,230 Ib (6 000 kg). Equipped with a 3,307 Ib 
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(1500 kg) thrust SEPR 84 rocket (which could provide ee 

S a1 660 gat enteme ate) th it age AA ee 
IIIA flew on 12 May 1958, this model eventually attain: — —— = = 
ing Mach=2.2, and the tenth and last joined the test —_ > 


programme on 15 December 1959, One pre-series Mir- 

age IITA was fitted with a 16,000 lb st (7.258 kgp) Rolls 

Royce Avon 67 as the prototype Mirage IO for Austra~ (Above, top) A Mirage IC of Escadron de Chasse 3/10 (Immediately above) Mirage IIIC in service with the 
lian evaluation and first flew on 13 February 1961, but “Vexin” serving at BA 188 Djiboutl in 1980. Israeli Hey! Ha’Avir in mid-1964, 
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‘The third in a batch of 12 Mirage IIEAs (left) delivered 
in 1972 for Argentina's I Grupo de Caza. 


the Avon installation was not productionised. The Mir- 
age IIIB and I1IC were respectively two-seat trainer and 
single-seat interceptor fighter production derivatives, 
the first example of the latter flying on 9 October 1960. 
The Mirage HIC was powered by an Atar 098-3 and a 
SEPR G41 rocket, and carried an armament of two 
30-mm cannon, which, for a typical intercept mission, 
Was augmented by a single Matra R 511 and two AIM-9 
Sidewinder AMS. Ninety-five Mirage 1IICs were de- 
livered to the Armée de I'Air, one (IIICS) to Switzerland, 
72 (IHIC3) to Israel and 16 (IICZ) to South Africa. In 
December 1982, 19 Mirage IIICJs, all re-engined with 
Atar 9C turbojets, were transferred from Israel to 
Argentina where some remained in service in the early 
‘nineties as the last of the IIIC sub-type of the Mirage. 
Max speed, 1,386 mph (2230km/h) at 36,090 ft 
(11.000 m), or Mach=2.1. Tactical radius (internal fuel), 
180 mis (290 kin), Time to 69,056 ft (18 000 m), 6.16 min 
(with rocket). Empty weight, 19,056 lb (6 922 kg). Max 
loaded weight, 21,444 lb (9 727 kg). Span, 26 ft 11% in 
(8.22 m), Length, 48 ft 37 in (14,73 m). Height, 13 ft 
112 In (4,25 m), Wing area, 375.13 sq ft (34,85 m'). 


(Above) Mirage II1A-07, one of 10 pre-series Mirage Is 
flown by Dassault in 1968+ 


(Above) Tho Mirage TIC with ventral rocket pack, and, 
(below), the eighth production INC. 


France 


DASSAULT MIRAGE IIE 


‘At an early stage in the development of the Mirage, 
consideration was given to a multi-réle version placing 
emphasis on strike capability, this eventually materia 
lising as the Mirage IIIE, of which the first of three pro- 
totypes flew on 5 April 1961. The airframe differed 
essentially from that of the Mirage ITIC in having an 
11.8:in (30-cm) extension of the forward fuselage to per- 
mit enlargement of the avionics bay behind the cockpit. 
Dual-téle radar was introduced and the Atar 09C-3 
engine was adopted, this providing an afterburning 
UUurust of 13,668 tb (6 200 kg) and being augmented by 
the 3,307 Ib (1 500 kg) thrust ofa SEPR 841 rocket motor. 
‘The first production Mirage IIE was delivered on 14 
January 1964, and a total of 192 was subsequently de- 
livered to France's Armée de I'Air. Built-in armament 
comprised two 30-mm cannon and maximum external 
ordinance joad (distributed between five hardpoints) 
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(Above, top) Australian Mirage I110(A) with No 75 Sqn 
in Malaysia, 1978, and (immediately above) a Mirage Il 
of EC 2/4 La Fayette at Luxeuil, 1977. 


(Above) A 75 Sqn Mirage T1IO(A) in late-'eighties 
colours of RAAF and (below) an upgraded Brazilian 
Mirage IE showing added canard surfaces. 


was 8,818 Ib (4.400 kg), Versions were licence-built in 
Australia and Switzerland as the Mirage II1O and 11S 
respectively. Differences between the IIE and IO 
were largely confined to avionics, and two versions 
were delivered to the RAAF, the I1IO(F) primarily for 
the intercept role, and the IN]O(A) for the attack task. 
Dassault supplied two pattem INO(F) aircraft, the first 
of which flew on 14 March 1963, and 48 I110(F) and 50 
TO(A) Mirages were built for the RAAF by the Govern: 
‘ment Aircraft Factory and Commonwealth Aircraft. All 
MO(F) aircraft were converted to I1IO(A) configuration 
1967-79 and the latter were finally withdrawn from ser 
vice in 1988, the 60 surviving examples being procured 
by Pakistan in 1990, After acquiring a single Mirage I1IC 
for trials, Switzerland built 36 Mirage IIIS interceptors 
(plus 18 IRS reconnaissance aircraft), these entering 
service in 1966 with the Flugwaffe, and, in the early 
‘nineties, the 30 surviving IIS fighters were being 
rotated through an upgrade programme (including the 
provision of canards) at Emmen. Exports by the parent 
‘company were as follows: Argentina (17 IITEAs), Brazil 
(20 IEBRs), Lebanon (10 IIIELs), Pakistan (18 IEPs), 
South Africa (17 IITEZs), Spain (24 IE's) and Vene- 
zuela (10 IIIEVs). The Brazilian INEBRs, ordered in 1970, 
were upgraded with canards, pressure refuelling, etc, 


‘The Mirage INEX (below), offered in 1989, featured 
longer nose, canard surfaces and AAR probe. 
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from 1989, and the total quoted includes four ex-Armée 
de|I‘Airdelivered in 1988 in the upgraded configuration. 
‘The South African INEZs were rebuilt to Cheetah EZ 
standard by Atlas Aircraft (which see). In 1989, Das: 
sault Aviation offered an upgrade of ex-Armeée de I'Air 
aircraft as the Mirage IMEX, this having canards, flight 
refuelling capability and a lengthened nose. Max 
‘speed, 1,460 mph (2 350 kaw/h) at 39,370 ft (12 000 m). or 

22, 863mph (1390km/h) at sea level, or 
13, Time to 36,090 ft (11 000 m), 3.0 min. Com: 
bat radius (with extemal fuel), 745 mls (1200 km) 
Empty weight, 15,542 Ib (7 050 kg). Max loaded weight, 
390,203 Ib (13 700kg). Span, 26f 11% in (8,22m). 
Length, 49ft 33in (15.03 m). Height, 13f% 11% in 
(4,25 m). Wing area, 375.13 sq ft (34,85 m*) 


DASSAULT MIRAGE IIIV France 


(Above) The VTOL-capable Mirage IIIV-01 and (below) 
the slightly-modified IIIV-02 in hovering flight. 


ae | 


Mating Mirage Ill aerodynamics with the then latest 
developments in vertical take-off and landing (VTOL) 
technology, the Mirage IITV was evolved to meet the re- 
quirements of NBMR (NATO Basic Military Requite- 
ment) 3, and the first of two prototypes effected its first 
hovering trial on 12 February 1965. Possessing a sub- 
stantially larger fuselage than that of the non-VTOL 
Mirage Ill, the first ITV was powered by a SNECMA: 
modified Pratt & Whitney JTF10 turbofan redesignated 
‘TF-104B and providing cruise thrust, vertical thrust 


being provided by a battery of eight 3,525 lb st 
(1600 kup) Rolls-Royce RB162-1 engines mounted in 
ppalrs in the centre fuselage. Wing root chord was in- 
creased by comparison with that of the non-VTOL Mir- 
age. resulting in compound sweep. Following replace- 
ment of the 13,888lbst (6300kgp) TF-104 by the 
TF-0GA3 offering 16,755 lb st (7600 kgp), the IV 
effected its first transition to horizontal fight on 24 
March 1966 and later attained speeds up to M=1.36. 
The second prototype was flown on 22 June 1966, This 
was powered by an 18,520 Ib st (8 400 kgp) TF-30 pro- 
pulsion turbofan, and side-hinged doors rather than 
aft-hinged grills covered the ift engines. On 12 Septem: 
her 1966, this second aircraft attained M=2.04 in level 
flight, but 11 weeks later, on 28 November, it was des: 
troyed in a crash. The production Mirage ITV was in- 
tended to combine a 19,840 Ib st (9 000 kgp) TF-306 pro: 
pulsion engine (built by SNECMA) with eight 
4,850 lb st (2.200 kgp) RB162-31 lift engines, and was to 
be optimised for the tactical strike réle, with a low-level 
M-=0,92 attack mode and a 290-mile (467-km) combat 
radius with a 2,000-Ib (907-kg) nuclear payload. The de- 
velopment programme was suspended after the loss of 
the second aircraft and finally abandoned, Approx 
empty weight, 22,046 1b (10000kg). Max loaded 
weight, 29,690 lb (13 440 kg), Span, 28 ft 74 in (8, 72 m). 


Length, 59f O¥in (18,00m), Height, 18ft 2%in 
(5,55 mi). 
France 


DASSAULT MIRAGE F2 


Early in 1964, Dassault was awarded a contract to de 
velop a Successor to the Mirage II! with emphasis on 
the low-altitude penetration r6le, and an order followed 
for a single prototype of a tandem two-seat aircraft 
which it was intended to power with the SNECMA 
(Pratt & Whitney) TF-06 turbofan, Despite minimal re- 
semblance and relationship to the delta-winged series 
of aircraft, the new fighter, which featured a high: 
mounted swept wing with horizontal tail surfaces, was 
assigned the designation Mirage F2 and was flown on 
12 June 1966. Initial Night trials were conducted with a 
Pratt & Whitney TF30 turbofan rated at 18,520 tb st 
(8 400 kgp) with afterburning. After being re-engined 
with a TF-306 of 19,840 Ib st (9000 kgp), it attained 
M-=2.0 on its second flight, on 29 December 1966. Work 
had begun on a single-seat version, the Mirage F3 with 
22,817 tb st (10.350 kgp) TF-306E engine, but changes 
in Année de I'Air requirements saw interest trans 
ferred toa scaled-down and simpler version of the basic 
design, the Mirage F1, development of which had been 
pursued in parallel by Dassault, and further develop: 
ment of the Mirage F2 was discontinued. Max speed, 
1,460 mph (2 350 kv/h), or M=2.2. Low-altitude tactical 
radius, 345 mis (655 km). Time to 50,000 ft (15 240 m), 
48min. Max endurance, 6.25 hrs, Empty weight, 


20,944 Ib (9500kg). Max loaded weight, 39,683 1b 


‘The Mirage F2 (above and below) emphasized low- 
altitude penetration, but was superseded by the F1. 


p Bt 
{in 
in 
ir 
ce 
the 
mv 
36 
‘his 
han 
em. 
les 
in. 
p10 
ght 
510 
svel 
bat 
do 
8 of 
10x 
dled 
'm), 
in 


nce 


do. 
wed 
raft 
MA 
10: 
rien 
igh: 
was 
non 
tha 
tb at 
ined 
ined 
vork 
with 
1908 
ans 
asic 
een 
lop 
26d, 
tical 
) my), 
ight 
9 Ib 


ye 


(Above, top) Mirage FICZ of No 3 Sqn, SAF, and 
(immediately above) FICG of Greek 114* Pterighe. 


(18 000 kg), Span, 34 ft 514 in (10,50). Length, 57 ft 
‘in (17,60 m). Height, 19 ft 0¥3 in (5,80 m). Wing area, 
987.6 5 ft (96,00 m’) 


France 


DASSAULT MIRAGE F1 


(Below) Carrying a Matra Super 530 and two Magic 
AAMS, a Mirage FIC serving with EC 2/12 Cornouaille, 


port customers were Ecuador (16 F1AJs), Greece (40 
FICGs), Iraq (113 FIEQs), Jordan (17 FiCJs and 17 
FIEJs), Kuwait (27 FICKS), Libya (16 FIADs and 16 
FIEDs), Morocco (30 FICHs and 20 FIEHs), Qatar (12 
FIEDAs), South Africa (32 FIAZs and 16 FICZs) and 
‘Spain (45 PICEs and 22 FIEEs). Production of the Mir 
age Fi was completed in 1990 with 731 built (including 
PIB and PID two-seat trainers and FICR reconnais: 
sance aircraft), In 1991, work began on the adaptation of 
90 F1C-200s as FICT ground attack fighters. The follow 
ing data relate to the FIC. Max speed, 914 mph 
(1470km/’) at sea level, or Mach=1.2, 1,450 mph 
(2.336 km/h) at 39,370 ft (12 000 m), or Mach=2.2. Max 
climb, 41,930 fe/min (213 m/sec), Combat air patrol en- 
durance (two Super 530 AAMs and ventral tank), 
2.26 hrs, Empty weight, 163141b (7400kg). Max 
loaded weight, 35,714 Ib (16 200 kg), Span (without mis 
sles), 27 ft 644 in (8,40 m). Length, 60 ft 2¥ in (15,30.m). 
Height, 14ft 9in (450m). Wing area, 269.1 sqft 
(25,00 m*) 


DASSAULT MIRAGE F1.M53 France 


Mirage F1C-200 showing the added AAR probe. 


Evolved in parallel with the Mirage F2 as a scaled: 
down, multiréle single-seat fighter employing a 
SNECMA Atar turbojet, the Mirage F1 was conceived 
{a5 a successor to the Mirage IIIC and was the subject of 
a government contract awarded in 1964. Possessing, 
like the F2, a conventional sweptback wing generously 
equipped with high-lift devices, and conventional 
swept tail surfaces, the private venture prototype FI 
flew on 23 December 1966. Three pre-series aircraft 
were ordered in September 1967, the first of these flying 
on 20 March 1969. The initial production model for 
France's Armée de I'Air was designated FIC, placed 
emphasis on the intercept mission, was powered by an 
Atar 9K-50 turbojet affording 15,873 Ib st (7 200 kgp) 
with afterburning, and had an armament of two 30-mm_ 
cannon, two Matra §60 Magic and two Matra R 530 or 
Super 530 AMS, An initial order for the FIC for the 
Armée de I'Air was placed in 1969, 162 being procured 
by that service (plus 64 recce FICRs and 20 two-seat 
FIB wainers), initial operational capability being 
achieved in 1974. Many of the Armée de I’Air aircraft 
‘were delivered in, or retroactively modified to, F1C-200 
standard with a 3.15-in (8-cm) fuselage plug to avcom- 
modate a removable flight refuelling probe. Variants of 
‘the basic aircraft offered for export, in addition to the 
FIC, were the FIA with simplified avionics for oper: 
ation under VFR conditions and the FIE multi-role air 
superiority/ground attack/reconnaissance version. Ex- 


With an M53 turbojet replacing the Atar 9K-50, the 
Mirage F1.MS3 (above) bid for large European orders. 


First flown on 22 December 1974, and built as an engine 
test bed under official contract, the Mirage F1.M53 was 
also envisaged as the basis for a contender in the 
contest to find a successor for the Lockheed F-104G in 
service with Belgium, Denmark, the Netherlands and 
Norway. Evolved from the basic Atar SK-50 turbojet: 


DASSAULT 


powered Mirage FIC, the Mirage F1MS53 ~ referred to 
for a brief period as the “FIE", the suffix letter signify 
ing Exportation and the designation subsequently 
being reassigned ~ was powered by the SNECMA M53 
turbofan rated at 12,235 lbst (5560kgp) dry and 
18,740 ib st (8 500 kgp) with maximum afterburning, 
MS3 installation involved significant fuselage structu 
ra] redesign, and to provide suitabitity for ground 
attack and long-range interdiction tasks in addition to 
that of interception, provision was made for multi-rdle 
avionics, By comparison with the FIC, the F1.MS3 had 
increased fuel capacity, enlarged engine air intakes 
and strengthened undercarriage, The nose profile was 
revised to provide for the introduction of a rectractable 
flight refuelling probe. The installed armament re 
mained two 30-mm cannon and it was proposed to dis 
tribute up to 8,820 lb (4.000 kg) of ordnance between 
seven external stations. The other contenders for the 
multi-national fighter contract were the Saab 37 Viggen 
and the General Dynamics F-16. With choice of the 
Jatter as winner of the competition, plans to produce a 
second prototype F1.MS3 for testing and integration of 
systems were discarded. Max speed, 952 mph 
(1532 knv/h) at sea level, or Mach=1.26, 1,451 mph 
(2335 km/h) at 39,370 ft (12,000 m), or Mach=2.2. Max 
climb, 58,460 ft/min (297 m/sec). Range (1u-.0-n1 mis 
son profile with four 1,000:1b/454-kg bomba), 746 mio 
(1200km), Empty weight, 17,689 1b (8 024 kg). Max 
Joaded weight, 33,510 Ib (16 200 keg), Span (without mis~ 
siles), 27% 85in (845m). Length, 50ft 112in 
(15,59 m), Height, 14 ft 11!in (466m). Wing area, 
269.1 5q ft (25,00 m’), 


DASSAULT MIRAGE 5 


France 


(Above) The basic Mirage § multi-role tactical fighter. 


Conceived as a ground attack fighter for operation 
under VFR conditions and using the same airframe and 
power plant as the Mirage ITE, the Mirage § was first 
flown on 19 May 1967. Possessing a redesigned nose 
which could accommodate an Aida ranging radar, in- 
creased fuel capacity and two additional stores hard- 
points, the Mirage 5 carried basic armament including 
two 30mm cannon in an 8,818-Ib (4.000-kg) weapon 
capability. The Mirage 5 was evolved initially to meet 
an Israeli requirement, but 0 aircraft originally 
ordered for Israel's Defence Force/Air Force were, in 
the event, absorbed by France's Armee de !'Air(as Mir 
age SF's). Although essentially a clear-weather ground 
attack fighter with secondary intercept capability, the 
Mirage § was delivered to some export customers with 


‘A Mirage 5G (below) as delivered to the Forces 
Aériennes Gabonaises for service at M'vengué. 
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varying degrees of IFR/all-weather operational ability, 
and tactical reconnaissance and two-seat training ver- 
sions were produced as the Mirage SR and 5D. Custom- 
ers for the single-seat fighter version of the Mirage § 
were as follows: Abu Dhabi (12 5ADs and 14 SEADs). 
Belgium (63 5BAs), Colombia (14 6COAs), Egypt (51 
SSDEs and 16 SE2s), Gabon (three 5G and four §G2s), 
Libya (53 5Ds and 32 SDEs), Pakistan (28 SPAs and 30 
SPA2s and 5PA3s), Peru (32 5Ps and §P3s), Venezuela 
(four SVs) and Zaire (14 5Ms). The equipment fit of the 
Mirage 5s varied widely, according to customer re- 
quirements, the Mirage 5E, (og, DE and 5SDE), for 
example, having a similar equipment standard to that 
of the Mirage IIE. Ten Mirage SPs were transferred to 
Argentina from Peru in June 1982, and production of an 
essentially similar aircraft was undertaken during 
1970-72 in Israel as the IAI Nesher (which see). Total 
production of the Mirage 6 (including tactical recon: 
naissance and two-seat training versions) amounted to 
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531 aircraft. Max speed, 1.451 mph (2335 km/h) at 
39,370 ft (12 000 m), or Mach=2.2, Max climb, 36,610 ft/ 
‘min (186 m/sec). Combat radius (max external fuel and 
1,764 Ib/800 kg of bombs), 777 mis (1250km). Empty 
equipped weight, 15,7631b (7150kg). Max loaded 
weight, 30,2001b (13700kg). Span, 26f 1'in 
(822m). Length, 51ft 0% in (15,56 m). Height, 13ft 
1116 in (4,25 m). Wing area, 376.13 sq ft (34,85 m’). 


(Immediately below) A Mirage SPA of the Operations 
Group South, PAF, at Masroor and (bottom) a Mirage 
‘5M of 21 Wing, Zaire Air Force, at Kamina. 
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DASSAULT MIRAGE G 


(On 13 October 1965, Avions Marcel Dassault received a 
Icontract to design and build one prototype of a two- 
Jseat variable-geometry fighter, the Mirage G. Powered 
by a single SNECMA (Pratt & Whitney) TF-306E turbo- 
Hfan rated at 20,500 tb st (9 300 kgp) with afterburning 
Jand owing much to the design of the Mirage F2, the 
Mirage G was first flown on 18 November 1967. Wing 
Isweepback could be varied between 23 deg and 70 deg, 
Maximum sweep being achieved in flight within a 
week of the commencement of trials and a speed of 


JM=2.1 being attained within two months, Trials were 
[to continue until 13 January 1971, when the Mirage G 
Iwas lost in an accident, 400 hours of flying having been 
Jaccumulated in 316 flights, In the meantime, late in 
1968, two further prototypes had been ordered, these 
each being powered by two 15,873 Ib st (7 200 kgp) 
ISNECMA Atar 9K-50 turhojets. After a succession of 


(Right and below) The Mirage G8-01, the first two-seat 


variable-geometry fighter prototype which entered 
fight test in May 1971 


designation changes, these emerged as Mirage GBs, 
the two-seat first prototype flying on 8 May 1971, and 
the single-seat second prototype following on 13 July 
1972, The Mirage G8 was envisaged as a multi-rdle 
fighter, capable of fulfilling intercept, patrol, attack and 
Jong-range reconnaissance missions, and was fitted 
with Cyrano lV multi-purpose radar, alow-altitude nav/ 
attack system, a laser rangefinder, Doppler radar anda 
bombing computer. The proposed production version 


157 


DASSAULT 


Key to Dassault Super Etendard 


4 Radome 

2 Scannar bausing 

3 Flat plate radar scanner 

4 Scanner tracking mecarasm 

'5 Thomscr-CSF/EMD Agave mut mode 
radar equipment package 

6 Ftueling prove nowsing 

7 Feractable fight fusing probe 

B Navattack avons equipment 

9 UHF ara 

40 Pot hea 

11 Temperature probe 

12 Peusting probe retraction tk and jack 

13 Cockpit font pressure bukhead 

14 Instument pane trou 

15 Windscreen panels 

16 Headeup depiay 

47 Control column 

16 Fuxder pedals 

19 Cockpit sacton raring 

20 Presse foo evel 

21 Side console panel 

2 Engioe trot aver 

23 Radar hand controler 

24 Nose undercariage pvot hing 

25 Carer dock approach lights 


ra) 
{61 Ar aystem pre-coolr. avionics cooing at 
(62 Forward fuselage bag-type Wel tanks 
{83 Fuel tank access panels 
{64 Wing spar attachment min trae 
(65 Fuselage dorsal systems ducting 
(6 Aveonics cooling ar ext loures 
OF FF aoral 
(8 Starboard wing waa ul tank 
(@ Pon attachment pons 
70 Matra 155 rocket launcher pack eghteen| 
68m rocks) 
71 Leading-4dge dog-toot) 
172 Leading-edga tap contol rod and as 
78 Starboard leacing-ecpe flap foward) 


126 Nosewhea leg doors 

27 Hyérauke stoerng jacks 

£28 Nosowhee orks 

29 Nowowroe, aft retracting 

230 Nota undercariage og strut 

3 ar bevahor abut 

132 Hyrule etaction ack 

133 Port ong ena 

14 Boundary ayer spite pate 

38 Ar conditioning sytem rar ith 

‘38 Cookpt sloping ea pressure bread 

37 Boundary yor so duct 

38 Hispano: but Martin-Baker SEMME 
CCNA gjacton teat 

99 Starboard engine ar itaho 

40 Ejection seat Nearest 

44 Face bind frvg hanaie 

42 Cockpit canopy cover {upward Fingal 


43 Canopy hinge pont 
“44 Canopy emergency rela 
48 Air conatierng pat 

46 intake duct army 

47 Vora cannon bias ough 
48 Cannon bate 

48 Oxyen bottles 2) 


96 Engre bleed wr duct to a conditioning 
system 

{97 Fudoer contr’ cable quadrant 

98 Fe sp attachment jot 


was to have been powered by twoSNECMA M53 turbo- 
fans, Inthe event, the Armee de/’Airconcluded that the 
disadvantages of variable-geometry outweighed its 
advantages, and after study of a fixed-geometry ver- 
sion with 85 deg of sweepback (Mirage F8), further de- 
velopment was discontinued. The following data relate 
to the Mirage G8, Max speed, 1,550 mph (2 495 km/h), 
or Mach=2.35, Max climb, 46,926 ft/min (233.3 m/sec). 
Max loaded weight, 52,470 lb (23 800 kg), Span, 42 ft 
7% in (13,00 m), Length, 55 fe 1% in (16,80 m). Height, 
1? ft 6¥4 in (5,36 m). Wing area, 398.28 sq ft (37,00 m’) 


Seen (below) with wings fully-swept, the Mirage G8-02 
was a two-seat derivative of the G8-01. 


France 
‘The Super Etendard transonic shipboard strike fighter 
was a progressive development of the Etendard IVM 
and was, in fact, 90 per cent new, having amore power: 
ful turbojet, enhanced-capability equipment, improved 
aerodynamic features and revised structure. The first of 
three development aircraft (converted from Etendard 
IVM airframes) flew on 28 October 1974, and the first 
series Super Etendard for the Aéronavaie flew on 24 
November 1977, deliveries commencing on 28 June 
1978. Powered by an 11,026 lb st (5 000 kgp) SNECMA 
Atar 8K-60 turbojet, the Super Etendard had a built-in 
armament of two 30-mm cannon and various external 
ordnance loads on five stores stations, such as four 
'561-Ib (250-kg) or 882-Ib (400-kg) bombs and two Matra 
Magic AAMSs, or four pods of 18 68-mm rockets, or two 
AM 39 Exocet anti-shipping missiles. Fourteen were 
ordered by Argentina and the Super Etendard was 
employed operationally from shore bases in May 1982 
‘during the Falklands conflict. Seventy-one Super Eten- 
dards were supplied to the Aéronavale, production ter- 


minating in 1983. The prototype of an upgraded version 
of the Super Etendard was flown on § October 1990, 
‘when it was proposed that a further 54 would be up: 
Graded to similar standards (two by Dassault and 62 by 
Aéronavale's Cuets workshops) at a rate of 16 annually 


(Below) Super Etendard shipboard strike fighter. 
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(Above, top) A Super Etendard of Flottilie 11F aboard 
the Foch, late 1978, and (immediately above) with 
Flottille 17F in 1986. 
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Hrom 1992, to extend the service life of the Super Eten- 
Hard to the year 2008, The upgrade programme in- 
Icluded both airframe modifications and avionics 
updating. Max speed, 723 mph (1180 knv/h) at 995 ft 


2 (below) in ‘nineties camouflage, the Super 
itondard served with three Aéronavale squadrons. 


(300m), or Mach=0.96, 858mph (1380 km/h) at 
39,370 ft (12 000 m), or Mach=1,3. Combat radius (AM 
39 missile and two extemal tanks), 530 mls (850 km), 
Empty weight, 14,330 Ib (6 450 kg). Max loaded weight, 
26,455 lb (12 000 kg). Span, 31 ft 6 in (9,60 m). Length, 
46 ft 1112 in (14,31 m). Height, 12 ft 8 in (3,85 m). Wing 
area 306.78 sq ft (28,50 m*). 


DASSAULT MILAN 


Developed as a private venture, the Milan (Kite) was a 
progressive development of the basic delta-winged 
Mirage and was intended primarily as a single-soat 
strike fighter. The distinguishing feature of the Milan 
was provided by two small retractable foreplanes 
Which were referred to colloquially as "moustaches! 

These were developed by Dassault in collaboration 
with the Swiss aircraft industry and were intended to 
improve low-speed control and take-off performance, 
to increase the suitability of the basic design for the 
low-level réle. Work on a prototype Milan, modified 
from a Mirage IIE, began mid-1968, and the initial test 
phase, with non-retractable foreplanes, was completed 
in March 1969. A fully-equipped pre-series prototype, 
the Milan S-01, first few on 29 May 1970. Representa: 
tive of the proposed series Milan S, this was powered 
by a SNECMA Atar 9K-60 providing an afterburning 
thrust of 15,873 Ib (7 200 kg). The series Milan S, which 
was offered for delivery from early 1972, was intended 
to be fitted with a nav/attack system similar to that of 
the Jaguar strike aircraft, and internal armament was 


France 
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104 Oc-eoctc tn to forng 


106 Ted ravgaton int 

107 Tad ada warnng aterm 

108 Honeycort nde constuction 

108 Passe tre 

190 Fn spar attactant ons 

$11 Racker nym ack 

192 Exgre by thea ng 

119 ECM equpment nosing 

114 Vaabe wea ataburrng exhaust noe 

115 Taps seating taps 

196 Funarasc raze coral cis 
terres taioce 

Engne wirrawal at 

119 Weg root etenae wang eae et 

120 Vena brave paachte housrg 

121 Rex engre noting man tame 

122 Runway emerpercy aes Pook 

123 Por roows evan 

124 Ben noneycor constucton 

125 Carbon tore sn panels 

128 Bevan mute comes chs 

127 Py-by-wre eectonc #ySem command 
was 

128 O.towd sevon 

128 Bavon tp constucton 

190 Post navgan tt 

131 Racy waregartanna 


19 Euscrone engne conta unt 


132 Outboard astomstic eating edge sat 

139 Outboard wing pylon attachment 
rsropoints 

134 Machined upper and ower wing sky 
smrger panes 

135 Port wing mgr fel tank 

138 Weg rb construction 


145 Main undercariage leg strut 
148 Leacing-2ge sit hydra ve 
$47 Maine! eg doce 

148 Pot mainwee! 

149 Sat guide ais 

150 Screw jacks 

151 Aux spar 


137 Fear fusetage'wing rot faring integral 182 Wing rot spar 
ful tank 459 Front spar attachment joint 

198 Wing soar aftacrrent ints ‘54 Inboard automatic leading-edge sl 

199 Man soars ‘construction 


140 Uncercarrage myarac retraction ack 

141 Man undercarago ig pivot hang 

142 rrooara pylon attachment rardponts 

163 Pon astrakes [oper above and beneath 
weg 

1464 Avcrake hydra ack 


185 374 imp gal(! 700) aur te! 
fuselage ceiraline oF wing iba 
staons) 

196 Matra Super $89 medium-range 

4157 Masi launch ral 

488 Inboard wing pylon 


to have comprised two 30-mm cannon, with external (Below) The Milan with its “moustaches" extended and 
a full load of ordnance underwing. 


ordnance loads up to 8,818 lb (4 000 kg) distributed be- 
tween seven hardpoints. In the event, no orders were 
placed for the Milan, and further development was dis: 

continued in 1972, the prototype being adapted as that 
of the Mirage 50. The following data are based on the 
manufacturer's estimates for the series version. Max 
speed, 870 mph (1400 km/h) at sea level, or Mach=1.14 

4,452 mph (2337 km/h) at 39,370 ft (12000m), or 
Mach=22, Max climb, 40,157 ft/min (204 m/sec). 

Empty equipped weight, 16,4321b (7.000 kg). Max 
loaded weight, 30,864 Ib (14 000 kg). Dimensions as for 
‘Mirage IIE except length af 62 ft 2 in (16,90 m). 
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DASSAULT MIRAGE 50 


Deriving its designation from its SNECMA Atar 9X-50 
‘engine, the Mirage 60 retained the basic airframe of the 
Mirage Il and §, and the prototype ~ previously that of 
the Milan — was flown on 15 April 1975. Apart from the 
‘engine, providing an afterburning thrust of 15,873 Ib 
(7 200 iq), the Mirage 50 introduced revised air intakes 
to cater for this engine's greater mass flow and some 
equipment repositioning to allow for the 363-1b(160-ka) 
engine weight penalty. By comparison with earlier 
first-generation Mirage deltas, the Mirage $0 offered a 
16 per cent decrease in take-off distance, a 35 per cent 


France 


DASSAULT 


iv 


Last of the Mirage 111/5/50 series, this 50EV (above) 
was delivered to Venezuela for Esc 33 during 1991. 
tae Mach=0.87 i), 75 mis (1 250 km). Empty 
ange AA weight, 15,763 Ib (7 150 kg), Max loaded weight, 30,203 
Ib (13 700 kg). Dimensions as for Mirage IIIB except 
igth of 51 ft O'/s in (15,56 m). 


DASSAULT MIRAGE 2000 France 


(Above) A Mirage 2000P of Peruvian Escuadrén Caza- 
(Bombardeo) 412 at La Joya, and (below) the standard 
series Mirage 2000C. 


In the early 1970s, LArmnée de FAir wanted an avion 
de combat futur (AGF), widely known as the Super 
‘Mirage. This was to be twin-engined, very agile, with 
a wp speed of Mach 3, and a combat ceiling exceed 
ing 89,000 ft (18 000 m), and with a large and capable 
multi-mode radar Inevitably this proved unatford: 
able. and was cancelled in December 1975, Dassault 
foresaw this. and commenced studies for a smaller 
fighter in 1972. They reverted to the tall-less delta 
plantorm, as this was simple and light, gave a low 
wing loading, a low thickness/chord ratio for super 
sonic flight, and plenty of space for fuel. The draw. 
backs of the tail-less delta were largely overcome by 
moving the centre of gravity aft to give relaxed sta: 
bility, using fly-by-wire, and a variable camber wing, 
With ¢ ellation of the Super Mirage, [Anmée de 
ir wrote their new specification around the new 
proposal! Progress was swift. The first prototype flew 
an 10 March 1978, and a two-seater conversion train 
et on 11 October 1980, The first production Mirage 
flew on 20 November 1982, powered by a 

MA M53-5 afterburning turbofan rated at 
19,840 lb (9 000 kap) max thrust. The M53 was a sin 
wild gle spool turbofan, or more correctly, a continuous 
being bleed turbojet, optimised for high speed at high alti 


nce jmprovement in inittal climb, an improved ce 
— jenhanced manoeuvrability With a built 


Mirage 


K-50 lof two 30-mm cannon, it was suited for air superiority upgraded as El tude. Later production sircraft were fitted with the 
(the Missions with dogfight missiles, sir patrol and ‘nineties. Duri 153-P2, giving 21,363 lb (9 690 kgp) max and 14.360 
at of supersonic interception, and ground attack combined of Ve ib (6 514 kgp) military thrust, Armament consisted of 
"the with self-defence capability. It was offered with Aga sd, six new-build SOEVs two 30-mm DEFA 554 cannon with 12 rounds per 
7a Ib jor Cyrano IVM multi-function radar and it could carry (plus one two-seat SDV) for Venezuela bringing gun, two Matra Super 530D SARH and two Matra 
ies the full range of operational stores developed for the jeneration Mirage delta to an 0 heat homing mussiles. This has since been 
ome Mirage Ill and 5. The first cust 50 aft delivered. Max speed, increased to six ot eight MICA active radar ot heat 
ig) fwas Chile which ordered 14 (plus t level, or Mach=12, 1,452 missiles. Deliveries of the Mirage 2000C began in 
rier frainers). The first eight supplied in 1960 as Mi 70 f(t 2 1983, and initial operational capability was. fits 
ed a S0FGs were, in fact, refurbished and re-engins 186 m/sec). Cambs don 2 July 1984. Two-seater conversion train 
cent mpATnée de I’Air Mirage 6F's. The remaining six single 882-Ib/400-kg designated Mirage 2000D. A two-seater 
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DASSAULT 


‘A Mirage 2000C-RDI (above) from EC 2/5 lle de France 
carrying Matra 550 and Super §30D AAMs. 


varlant optimised for nuclear strike was the Mirage 
2000N. The Mirage 2000E was a multi-role export 
variant, currently used by Abu Dhabi, Egypt, Greece, 
India, and Peru. In 1991 a glass cockpit was intro- 
duced, with five multi-function displays; also HOTAS. 
Later the Thomsion-CSF RDI radar was supplant 
the more advanced RDY multi-mode radar, to give the 
Mirage 2000-5, now operated by France. Oatar and 


Waiwan. Max speed hi Mach 220: max speed 
Mach 1.20, Operational calling, 69,058 ft (18 000 

Rate of climb, 68,000 ft/min (295 m/sec). Empty 
weight, 16,535 1b (7 500 kg). Takeoff weight, 25,363 


Ib (11 600 kg) Span, 29 ft 11 in (9.13m). Le 
1 in (14,66 m), Height, 17 ft 1 in (5,20 m). Wing area, 
441 99 ft (41m) 


DASSAULT MIRAGE 4000 


Developed as a private ventute 
dosigned to fulfil both interceptior 
penetration rdles, and was fundamentally a scale-up of 
the Mirage 2000, The prototype, originally known a¢ 
ie Super Mirage 4000, was flown on 9 March 1979, 
achieving Mach=1.6 during its fisst flight and Mach 
2.2 five weeks later on 11 April, during its sixth flight 
Powoted initially by two SNECMA MS53-2 turbolans 
with afterburning thrust of 18,740 tb (8 500 kg), the 


France 


the Mirage 4000 was 


and low-altitude 


Mirage 4000 introduced a number of advanced 
foatures, including the extensive use of boron and 
corbonfibre composites for structures. and computer 
derived aerodynamics and a fly-by.wite active control 
vate making possible a rearward co, Built-in 
armament consisted of two 30 annon and 
‘oxtarnal ordnance loads in excess of 17,637 lb (8 000 
kg) could be distributed between 11 external station 
The single prototype was re-engined with MS3.5 


‘The Mirage 4000 (above and below) was basically a 
multi-réle scaled-up Mirage 2000. 
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kg) dusting the cou 
production 

but in pr 
engines and partic 
Max speed (shor 
km/h) at 39,37 
1,320 mph (2 125 km/h), 


“pa 


(000 fe/mmin (305 m/sec). Time to 49,200 ft (1 000 mj 
un. Max radius of action, 1,245+ mls 


Mach=2.0, 30 


rotype Was re-engin 
ted in 1 

‘endurance dash), 1,520 mph (2 445 

(12 000 m), or Mach: 


8 lb (8 790 


e Rafole programme 


2.3, (sustained), 
imb, 60, 
and 


ar Mach=22. Max cl 


(2 000+. km). Approx empty weight, 28,660 Ib (13.000 


kg). Loaded weight (combat), 35.494 Ib (16,100 kg) 
Span, 29 ft #/sin (1200 m). Langth, 61 ft 4’ 
m) Wing area, 785.8 sq ft (73.00 m 


DASSAULT MIRAGE 3 NG 


France 


>? 


Featuring fixed foreplanes, an Atar 9K-50 engine and 
‘advanced avionics, the Mirage IIING (above and 
below) did not proceed beyond the prototype. 


was placed for the Mirage 3 NG and only one prototype 


was tested. Max speed, 1.320 mph (2 125 km/h) at 
9,370 ft (12 000 Mach=22 Time to 57,000 ft 


17 $75 m), 66 min, Max loaded weight, $2,407 Ib (14 
700 kg}. Span, 26 ft 117s in (8,22 m). Length, 51 ft 4//ein 
15.85 m). Height, 14 ft 9/ in (4,50 m). Wing area 
376.78 sq ft (35,00 m'). 


DASSAULT RAFALE 


By 1983, opean nations, Britain, France, 
Germany, Italy and Spain, had combined to pro 
duce an agile multi-role fighter that could out 
match the next generation of Soviet combat air 
craft. France, foiled in her attempts to gain design 
leadership and a major share of production, autho: 
nised two Avions de Combat Experimentale (ACX) 
technology demonstrators, In 1985 France left the 
consortium to go it alone, The ACX demonstrator 
(only one was built) duly emerged as Rafale A on 4 
July 1986, Powered by two F404-GE-400 turbofans, 
it was flown by Guy Miteaux-Maurouard to Mach 
1.3 at the tropopause and put through 5g turns 
This was a marked departure from normal prac 
tice, which is to explore the envelope in easy 
stages. Rafale was onginally conceived as a twin 
ngined single-seater with a canard delta configv 
ration. It had to replace several different aircraft 
the Mirage F1 and Jaguar with fArmée de [Air 


France 


while supplementing the Mirage 2000 in the ait 
superiority role, and the Super Etendard and 
Crusader with fAeronavale, for which it had to be 
carnier-compatible. This was a tall order ‘The 


SNECMA M88-2 two s 


pool augmented turbofan 
ifically for Rafale, although in 
ervice this is the -3, rated at 19,558 Ib (8 871 kgp) 
max and 10,950 Ib (4 967 kgp) military thrunt, The 
first M88 powered Rafale, C.01, flew on 19 May 
1991, and was followed by the navalised M.01 in 
December of that year, Meanwhile the throat 
changed with the dissolution of the Warsaw Pact 


developed spe 


while the Gulf War had been won, Experience in 
the latter showed that the workload of an attack 
pilot was unacceptably high. ‘The result was that 
the vast majonty of Rafalos became two-neaters, 


with a back 


er to 


hare the work. This equally 


Utilising the proven 

Dassault took au 
juipment and systems 

which flew 


Introducing features intended to endow it wit 
improved ait combat per 
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15,873 lb (7 200 kg), a1 


airframe 


‘as a prototype 
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‘The Rafale M 01 naval prototype (above) completed 
seven wooks of testing in the US during 1992. (Below) 
‘The single-seat Rafale C for the Armée de I'Air. 


figuration is achieved at the expense of a small 
increase in weight, and a small decrease in internal 
fuel. Like the Mirage 2000, Rafale has a "glass cock 
pit’ and HOTAS, like it, a sidestick controller 
| functions, 


h the ability to 
Armament con 


‘The Rafale C 01 (above), as first flown in May 1991, 


sists of a 30-mm GIAT (formerly DERA) 791, with four 
selectable firing rates. A typical AAM load. is wix 
MICA and two Magic R560s. although in future the 
Hatter will probably be replaced by heat-homing 
IMICAs. A recent change is in desiqnations, The car 
rie borne Ratalo M is now the Fl, and the fist 
vadrille will be formed in 2001. LArmée de Air 
fafale C ts now the F2, which is scheduled to enter 
rvice in 2004. These will be followed by the F3 and 
M, which should enter service in 2006 and 2008 
sipectively. These should have improved combat 
abilities, Ironically, one of the reasons why France 
ft the original consortium was that she wanted a 
smaller (1, cheaper) aircraft with an eye to the 
ixport. market, While Rafale is smaller and cheaper, 
0 export sales have been achieved. The following 
sta relate to Ratale F2. Max speed hi, Mach 1.8. Max 
gpood lo, Mach 1.14. Operational coiling 54,957 ft (16 
50 1m), Rate of climb, 60,000 ft/min (305 m/sec) 
impty weight, 19,973 lb (9 060 kg), Max takeott 
7,399 Ib (21 600 kg) Span, 36ft 9'/ain (10,90 m) 
jangth 60 ft 2/ain (15,30 m), Height, 17tt 8/in (6.34 
m), Wing area 495 sq ft (46 rm) 


AYTON-WRIGHT PS-1 


ff extremoly advanced concept in being a parasol 
nonoplane with a retractable undercarriage, the 
Jayton-Wright PS-1 was conceived as a special "Alert 
interceptor and three prototypes were ordered by the 
my Air Service, the firat of these being employed for 
tatio tests. Of mixed construction, with wooden wings 
land horizontal tail surfaces and steel-tube, fabric- 
povered fuselage and vertical tail, the PS-1 was 
powered by a 200 hp Lawrance J-1 air-cooled radial 
jond foatured hand-operated chain-and-sprocket main 
jundercarriage members, which were originally 


USA 


developed by Dayton-Wright for its entry in the 1920 
Gordon Bennett Air Race and could be raised in|10 
second and lowered in six seconds. Flown in 1923, the 
PS-1 proved to pomiess unsatisfactory characteriotion 
‘and neither of the flight teat prototypes was officially 
‘accepted. Max speed, 146 mph (23% km/h) at 18,000 ft 
(4 670 m) Loaded weight, 1,715 lb (778 kg). Span, 30 ft 
Oin (9,14 m), Length, 19 ft 2 in (5,84 m), Wing area, 143 
‘9q ft (13.28 m') 


DE BRUYERE Cl 


One of the most unorthodox single-seat fig 
and flown during World War 1 was an extra 


France 


ets built 
dinary 


{Above and below) The bizarre de Bruyére completed 
in 1917, and which crashed on its first flight attempt. 


Plown in 1923, the PS-1 (above and below) was, 
noteworthy for its early use of a retractable 
‘undercarriage, but proved unsuccessful. 
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DE HAVILLAND 


pusher biplane fighter of canard configuration and 
attributed to a French engineer named de Bruyére. A 
single-bay biplane with inverted N-type interplane 
struts, rotary-tip ailerons on the upper wings, a fixed 
canatd surface, and dorsal and ventral vertical 
surfaces at the teas, the de Bruyére C1 was 
apparently powered by a 150 hp Hispano-Suiza BAa 
water-cooled engine. This was installed in the centre 
fuselage, immediately aft of the wings, driving a 
stern-mounted propeller via a long extension shaft in 
a fashion reminiscent of that of the Tatin-Paulhan 
‘Tompille of 1911. The fuselage was a light metal shell 
and a nosewheel undercarriage was used, No record 
has survived to indicate the reason for the highly 
Unusual arrangement adopted by de Bruyére for his 
fighter, but it could have been dictated by the desire 
to carry a 37-mm shell-firing Hotchkiss gun. The first 
fight test was attempted at Etampes in April 1917, 
the aircraft becoming airborne, but rolling over and 
crashing on its back It is not believed that any 
‘attempt was made to repair it and continue the flight 
toot programme, and no further details have bean 
found 


DE HAVILLAND D.H.77 UK 


Conceived to meet the requirements of Specification 
20/27 which called for a short-range, fast-climbing, 
lightly-loaded single-seat interceptor fighter, the D.H.7? 
was designed by W G Carter in close collaboration with 
Maj F B Halford. The latter evolved specifically for the 
fighter a novel supercharged air-cooled engine of low 
frontal area which was built by D Napier, as the Napier 
H type and later known as the Rapier I, offering 301 hp, 
mixed construction, the wing having 
and wooden ribs with fabric skinning, and the fuselage 
also fabric-covered, being a box girder of steal tube 
with wooden formers, the D.H.77 cartied an arma 
ment of two 0.303-in (7,7-mm) Vickers guns and 
flew early in December 1929. The sole prototype 
was purchased by the Air Ministry and after the 
completion of official trials was used primarily for 


{Above and below) The single example of the de 
Havilland D.H.77 lightweight fighter flown in 1929. 


DE HAVILLAND 


Rapier engine development. It was fitted, in December 
1932, with a 295hp Rapier I, the Hawker Hornet 
biplane (renamed Fury) having meanwhile been 
selected for production as the RAF's first standard 
interceptor. Max speed, 209 mph (327 kan/h) at 10,000 fe 
(3 050 m). Initial climb, 1,885 f’min (9.57 m/sec), Empty 
weight, 1,6551b (751 kg). Loaded weight, 2,279 Ib 
(1.034 kg), Span, 32 ft 2 in (9,80 m). Length, 24 ft 43s in 
(7,44 m). Height, 8 ft 0 in (2,44 m). Wing area, 163 sq ft 
(15,14 mr), 


DE HAVILLAND MOSQUITO II UK 


‘The prototype Mosquito II (above) in night fighter 
‘quiso, as also shown (below) with early AI radar, 


Designed under the direction of R E Bishop between 
1938 and 1940, the D.H.98 Mosquito evolved in a num 
ber of distinct but related families of bomber, photo 
recoe and fighter variants. The first production batch of 
60 ordered for the RAF on 1 March 1940 included one Mk 
Tl two-seat fighter prototype to Specification F.21/40, 
powered by two 1,00 hp Rolls-Royce Merlin 21s and 
having an armament of four 0.303-in (7,7-mm) machine 
guns in the nose and four 20-mm cannon in the under 
fuselage. The first flight of this aircraft was made on 15 
May 1941, and production contracts were placed to add 
to 28 Mk Ils completed In the first production batch. 
‘This batch also included two fighters temporarily fitted 


with four-gun Bristol power turrets behind their cock- 
pits, and four “dual-control fighters” (which later be 
came T Mk His). Production of the Mosquito Mk IT 
totalled 589, with Merlin 21 or 23 engines, and most 
were fitted with AI Mk IV or Mk V radar (with arrow 
head aerials) and given overall black finish to serve in 
the night fighter rdle. Deliveries began in March 1942, 
initially for service with No 157 Squadron. For No 23 
‘Squadron, 25 Mk Il Special Intruders had extra fuel and 
no radar, One unarmed Mk Il was fitted with a Helmore 
‘Turbinlite by Alan Muntz company and tested by Nos 
151, 632 and 85 Squadrons early in 1943. One standard 
Mk IT was supplied to the RAAF in November 1942 as a 
pattern aircraft for Australian production. Max speed, 
370 mph (595 kew/h) at 22,000 ft (6 700m). Initial climb 
rate, 3,000 f'imin (15,2 m/sec). Max range, 1,705 mls 
144 km), Empty weight, 13.431 lb (6 093 kg). Loaded 
weight, 18,547 lb (8 413 kg). Span, 64 ft 2in (16,51 m) 
Length 40 ft 6 in (12,34 m). Height, 15 ft 3.in (4,65 m). 
Wing area, 450 sq ft (41,81 m’). 


DE HAVILLAND MOSQUITO 
FB Mks VI, 21, 24, 26, 40 & 42 


‘The success of the Mosquito I! as a day and night 
fighter led to the evolution, during 1942, of a fighter 
bomber or intruder version to make offensive sweeps 
across the Channel and over enemy-occupied Europe. 
Designated FB Mk VI, this was basically a Mk Il without 
radar and with provision to carry two short-finned 
bombs behind the cannon in the fuselage and one 
bomb under each wing. Series 1 aircraft carried 250:1b 
(113-kg) bombs and Series 2 aircraft carried 600-Ib(227- 
kg) bombs; alternative underwing loads included SCI. 
mines, depth charges, 60-Ib (27-kg) rockets ot drop 
tanks of 50- or 100-Imp gal (227- or 454-1) capacity. The 
prototype FB Mk VI flew on 1 June 1942, and production 
totalled 2,308 aircraft with Merlin 21, 23 or 25 engines. 
First deliveries were to No 418 Squadron in May 1943, 
‘The RAAF received 38 from British production and de 
Havilland’s Australian factory built 178 similar FB Mk 


UK 


Rocket-equipped Mosquito FB Mk VI (below) of No 143 
‘Sqn for anti-shipping patrols over North Sea, 1944 


(Above, top) Mosquito FB Mk VI of the RAAF-manned 
No 464 Sqn. (Immediately above) a Mk VI acquired 
from France for service in Israel, 


40s (plus 34 in PR or trainer configuration) with Pack 
ard-built Merlin 31 or 33 engines, the first of which flew 
on 23 July 1943, One FB Mk 40 fitted with Merlin 695 
was redesignated FB Mk 42. In Canada, de Havilland 
built three similar FB Mk 21s with Packard Merlin 31s or 
33s, one FB Mk 24 with Merlin 301s and 337 FB Mk 26s 
with Packard Merlin 228s, Delivered from October 1944 
onwards, 197 Mosquito 26s went to the RCAF and the 
balance to the RAF for use principally in the Middle 
East. The following data for the FB Mk V1 are typical for 
all the fighter-bomber versions, Max speed (with ex 
tema! loads), 278 mph (447 km/h). at sea level, 329 mph 
(529 kav/h) at 20,700 ft (6310), (clean), 378 mph 
(608 krw/h) at 13,200 ft (4 025 m), Initial climb, 1,870 f 
min (9,50 m/sec). Range, 1,120mls (1803km) at 
250mph (402knvh). Empty weight, 13,727 lb 
(6227 kg). Max weight, 21,700 lb (9 843 kg). Span, 54 fr 
2in (16,51 m), Length, 40 fr 6 in (12,34 m), Height, 15 ft 
3 in (4,65 m). Wing area. 450 sq ft (41.81 m") 


ae 


Underwing bomb racks distinguished the Mosquito FB 
‘Mk VI (above) from the Mk Il. The FB Mk 40 (below) 
was the third Mosquito built in Australia, 
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DE HAVILLAND MOSQUITO 
NF Mks XI, XIII, XVII & XIX UK 


To take advantage of the improved centimetric radar 
that became available as AI Mk VIII during 1942, the 
Mosquito Il was adapted to have the necessary radar 
dish in a "thimble" radome that took the place of the 
four machine guns in the nose, The prototype conver 
sion was tested in the late summer of 1942, after which 
a second prototype was modified at Hatfield and 97 
new production Mik Ils from the Leavesden production 
line were modified by Marshalls at Cambridge before 

very to the RAF as Mosquito NF Mk XIls. Deliveries 
No 85 Squadron began in February 1943. These were 
followed by 99 NF Mk XVIls, which were Mk Tis simi 
larly modified by Marshalls to have US-built SCR 720(Al 
Mk X) in an almost identical installation. While these 
conversion programmes were in hand, the NF Mk XIlt 
was evolved to use Al Mk VIII in the FB Mk VI airframe, 
with Merlin 21 or 23 engines. and a total of 270 was de- 
livered from February 1944 onwards. These were fol- 
lowed by 280 NF Mk XIXs which had larger "universal" 
nose radomes able to accommodate either Al Mk VIII or 
1e American SCR 720 (Al Mk X). First own in April 
1944, the Mk XIX also had Merlin 28s with a higher 


(Above) Mosquito NF Mic XIX in intruder service with 
‘No 157 Sqn, Swannington, Norfolk, late in 1944. 


(Below) Mosquito FB Mk VI of No 344 Sqn, RNorAF, 
over the Tyin area of Norway in June 1949. 


‘A Mosquito NF Mk XII (above) which introduced 
centimetric AI Mk VIII radar, and (below) the NF Mk 
XVII fitted with American SCR 720 (AI Mk X). 


boost for better jow-medium altitude performance. The 
following data relate specifically to the Mosquito XII 
and are generally applicable to the other night fighters. 

Max speed, 366 mph (573 km/h) at 9,000 ft (2 745 m), 

370 mph (895 kin/h) at 14,000 ft (4270m). Time to 
16,000 (4570m), 6,75min Range, 1.520mls 
(2446 km) clean, 1,860 mls (2.993 km) with 60-Imp gal 
(227-1) drop tanks at 265 mph (410 knv/h) at 15,000 ft 
(4570.m). Empty weight, 14,3001b (6489 kg). Max 
weight, 20,000 lb (9 072 kg). Span, 54 ft 2 in (16,51 m) 


Length, 40ft 10% in (12,47m). Height, i5ft 3in 
(4,65 m), Wing area, 450 sq ft (41,81 m*) 
DE HAVILLAND MOSQUITO 


NF Mx XV UK 


To combat high-flying Luftwatfe bombers, during 1942 
de Havilland was asked to produce, at extremely short 
notice, a version of the Mosquito fighter to operate at 
very high altitudes. An unarmed and undesignated 
prototype Mosquito with a pressure cabin had first 
flown on 8 August 1942, powered by 1,680 hp Merlin 
72/73 engines with two-speed, two-stage super 
chargers. Within seven days, in September, this aircraft 
was fitted with a Mk II fighter nose mounting four 


0.303-in (7,7-mm) guns, being flown in this guise on 14 
‘September 1942 asa single-seater, and proving capable 
of attaining 45,000 ft (13 715 m), The cabin was pressur 

ised to a differential of 2 Ib/sq in (0,14 kg/cm:), and ex- 

tended wing tips were fitted. During November, this 
Mosquito was further converted for night fighting, with 
Al Mk VIII in the nose and the machine guns relocated 
in a fairing under the fuselage, resuming flight trials as 
a two-seater. Four Mk IIs were then converted to the 
same standard as Mosquito NF Mk XVs, one with Mer- 

lin 61s and the others with Merlin 77s, to serve with No 
85 Squadron in the first half of 1943. Max speed, 
360+ mph (579+ km/h). Service ceiling, 44,600 ft 
(13 595 m). Max weight, 17,400 Ib (7 892 kg). Span, 69 ft 
On (17,98 m). 


‘The long-span Mosquito NF Mk XV (above), and 
(below) one of the five NF Mk XV conversions showing 
the ventral four-gun pack. 
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DE HAVILLAND MOSQUITO. 
FB Mx XVIII UK 


Experience with Mosquito FB Mk Vis serving in the 
convoy escort réle with squadrons of RAF Coastal Com 
mand led to a proposal to fit_a six-pounder gun in a 
special anti-shipping version. The Molins gun of §7-mm 
calibre was fitted in the fuselage of a Mosquito VI in 
April 1943, taking the place of the 20-mm cannon bat- 
tery, and first flight of this prototype was made on 8 
June. Additional fuel tanks were fitted in the fuselage 
to extend the range over the Bay of Biscay, and extra 
armour protection was fitted round the cockpit and 
engines fo provide protection during attacks on heavily 
armed U-boats. With Merlin 26 engines, 25 rounds for 
the Molins gun, four nose-mounted 0,303-in (7,7-mm) 
Brownings and provision for underwing drop tanks, 
eight 60-Ib (27-kg) RPs or two 500-1 (227-kg) bombs, 27 
‘Mosquito FB Mk XVIIIs were converted from Mk VI air- 
frames and served primarily with Nos 248 and 254 
‘Squadrons, from November 1943 onwards, The oper: 
ational characteristics, weights and dimensions were 
similar to those for the FB Mk VI. 


A Mosquito FB Mk XVIII (below) of No 254 Sqn, in the 
North Coates Strike Wing during 1944, 
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DE HAVILLAND MOSQUITO 
NF Mks 30, 36 & 38 UK 


The availability of two-stage, two-speed, super: 
charged versions of the Merlin led to the introduction of 
numerous new Mosquito bomber and PR versions, 
Apart from their use in the high-altitude NF Mk XVs, 
these engines were not introduced in a fighter variant 
luntil the spring of 1944, when the Mosquito NF Mk 30 
appeared. This night fighter had the same “universal 
radome as the NF Mk XIX, together with 1,680 hp Mer- 
in 72 engines (in the first 70 production éxamples) ot 
1,710 hp Merlin 76s (in the other 460 built). The first Mk 
30 flew in March 1944, and operational service began in 
June 1944 with No219Sq, RAF, for home defence. Other 
squadrons used this type for long-range escort of RAF 
Bomber Command formations attacking Germany in 
1944-45, The Mosquito NF Mk 36 was similar, but had 


~faar 


(Above and below) The Mosquito NF Mk 30, one of the 
late wartime night fighter versions with two-stage 
‘Merlins and SCR 720 (AI Mk X) radar. 
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‘The Mosquito NF Mk 38 (above), the last production 
fighter version, was too late for wartime service. 


1,690 hp Merlin 113s, The first example flew in May 
1945, and 163 were delivered up to March 1947. The 
Force Aerienne Belge acquired sufficient ex-RAF to 
equip two squadrons, these remaining in service until 
the mid ‘fifties, The final fighter version of the Mosquito 
was the NF Mk 38, differing from the Mk 36 in having 
British AI Mk XI radar in place of Amencan Al Mk X, 
and Merlin 113/114 engines. Of 101 built, 54 were sup- 
plied to the Yugoslav Air Force in 1950 and the others 
were scrapped. The following data refer to the Mos 
quito NF Mk 30. Max speed, 338 mph (544 km/h) at sea 
level, 424 mph (682 kn/h) at 26,500 ft (8075 m). Initial 
climb, 2,250 ft/min (11,4 m/sec). Range, 1,180 mis 
(1.900 km). Empty weight, 15,156 Ib (6 875 kg). Loaded 
weight, 21,600 Ib (9 798 kg). Span, &4 ft 2 in (16,51 m). 
Length, 41 ft 6 in (12,64 m). Height, 16 ft 3 in (4,65 m). 
Wing area, 450 #q ft (41,81 2), 


DE HAVILLAND VAMPIRE 
F Mxs1 & III UK 


‘The D.H.100 Vampire was the second jet fighter de- 
signed for service with the Royal Air Force, originating 
to Specification £,6/41 and built around a Halford-de- 
signed de Havilland H-1 Goblin turbojet of 2,700 Ib st 
(1226 kgp). An unarmed prototype was flown on 20 
September 1943, and two more prototypes followed. 
‘One of these had the definitive armament of four 20-mm 
cannon in the front fuselage which, like the Mosquito, 
was of plywood and balsa construction, the remainder 
ofthe aircraft being metal. Production of the Vampire F 
Mk I, with the 3,100 Ib st (1407 kgp) Goblin I, was 
undertaken by English Electric (EEC), which built 
total of 174 for the RAF and 70 for Sweden, and de- 
livered from 1946, Switzerland acquired four Vampire Is 
for evaluation in 1946, 30 ex-RAF were supplied to 
France's Armée de I'Air for tuitional tasks between 
December 1948 and January 1950, and Dominica was to 
obtain 26 from Sweden in 1952. One was supplied tothe 


(Above) The Vampire F Mk I with definitive cockpit 
canopy, and (below) the fifth production example of the 
F MkcI with original canopy in 1946, 


(Above) The prototype of the DH Vampire fighter, as 
first flown with tall fins and rudders. 


RCAF. The Vampire Mk Ill (subsequently F Mk 3) was 
similar to the Mk I, but carried 100-Imp gal (464-1) drop 
tanks and had a revised tail unit with lower tailplane, 
rounded rudders and tailplane/fin acorn fairings. Pro- 
duction by the English Electric Company totalled 117 
for the RAF and 85 for the RCAF. Norway evaluated 
four Mk Ils and Mexico acquired 15 from the RCAF in 
1961. The following data relate tothe MkIIl. Max speed, 
531 mph (854 km/h) at sea level and 505 mph (813 km/h) 
at 30,000 ft (9150m), Range, 1,145 mls (1842 km) 
Initial climb, 4,375 ft/min (22,2 m/sec). Empty weight. 
7,134 lb (3.236 kg). Normal loaded weight, 12,1701b 
(5520 kg). Span. 40 ft Oin (12,20 m). Length, 30 ft 9in 
(9,37 m). Height. 6 ft 3 in (1,91 m). Wing area, 266 sq ft 
(24.71 m?) 


(Above) One of 25 Vampire Is acquired from Sweden by 
the Fuerza Aérea Dominicana and (below) Vampire F 
‘Mk 3 with drop tanks and revised tail unit. 


DE HAVILLAND VAMPIRE 
MkII UK 


Three Vampire Mx 1 airframes (from four allocated) 
‘were fitted with the 4,500 tb st (2 041 kgp) Rolls-Royce 
Nene 1 engine to Specification F.11/45 and designated 


‘A Nene-engined Vampire 1 (above) which introduced 
“elephant ear” intakes for the new engine. 
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Key to de Havilland Vampire FB Mk 5 


1 Cine camers port 
2 Cockpit ea aint 
1 Nosewheel lag door 
4 Proted ante nosewnee! suspension 
5 Anb-shinmy nasewhoa ye 
6 Nose undorcartage leg strut 
1 Nosewnee! door 
8 Cannon muzze bias rough 
19 Nosewhee hydraulic ach 

10 Nose undercamage pot xing 

11 Radio 

42 Gun camera 

13 Windscreen thc de-cng reserva 

14 Armoured instrume access pve! 

18 Cockpit on! bunead 

16 Fudcer poate 

17 Cockpit oo ev 


as Vampire Mk Ils. The first of these was flown on 6 
March 1946, subsequently being fitted with paired sup- 
plementary “elephant ear"-type dorsal intakes to cater 
for the Nene’s double-sided impellers. The Mk Ils were 
used for performance and engine trials, and the de- 
signation Vampire Mk IV was allotted to a proposed 
combination of the Mk Ill airframe with the Nene, this 
‘eventually being developed in Australia as the Mk 30 
(which see), the third Mk I being shipped to Australia 
to serve as a prototype 


To adapt the Vampire for ground attack duties, de 
Havilland introduced a strengthened and clipped wing 
(frst flown on a Mk I airframe on 23 June 1948) to pro- 
duce the FB Mk 5. With the basic airframe of the F Mk 3 
and a 3,1001bst (1406kgp) Goblin 2 or 4.4001b st 
(1.996 kgp) Goblin 2/2 turbojet, the Vampire FB Mk § 
had a longer-stroke undercarriage, and, in addition to 
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A Vampire FB Mik 5 (above) as delivered in 1949 for 
service with No 247 Sqn of the RAF. 


18 Nosewhot housing 
19 Instrument pans 

20 Aetector gunsight 

21 Weedscren paras 

22 Side consove switch panel 

23 Control column 

24 Engine tv 

25 Talplane tim nandwhes! 

26 Undercariage ana flap selactoriovrs 
27 Control inkages 

28 Cannon barels beneath cockpet floor 
£29 Pul-cut boarding stop 

80 Conto ystem cable compensator 

31 Emergency hytauc hardpuno 

232 Pilots soat 

8 Safety hamess 

34 Sling canopy ral 

36 Cockpt neater 

36 Cockpt canopy cover 

437 Plot's Paad and back amour 

318 Hydra syste eeervir 

99 Radio equipment bay 

40 Armano tanks (180 rounds pr gun) 
41 Plymcodalsa/pywood fuselage sanning 
42 Boundary ayer spitter 

49 Port engine a ntake 

4 Vera gun bay (20-mm Hispano 


(5 Spent cartridge case ard ik actor 
chute 

46 Cannon bay access panel 

47 Cockpit heating and pressuring take 

48 inthe ducting 

49 Fuselagehont spar attacment joint 

0 Fuselage’main spar attactrent rt 

51 Engne bay firewall 

{2 Fuselage tel tara Rot tera systeen 
Capacity 400 mp galt 818 0 

9 Foo filer cap 

$54 Wooden stn section fabric coverng 

{55 Cockpit ar heat exchanger 

56 Engne bearer sous 

{57 Oe Haviland Gobin OGn 2 carta 
tow toot 

8 Cabn blower 

‘58 Eng accessories 

10 Engh bay acces panels 

{61 Starboard wing root ue tank 

(2 Starboard man uncercariage retraced 


‘pation 
(68 Leading edge fel tank 

(G4 Starboard drop tank (112 np gan 0 
{$8 Drop tank avon 

(8 Starboard wing tat tanks 

67 Ful iter cap 

68 Gyromyn compass remote rans 
(9 Starscars navigaton ight 

70 Weg 8 tarng 

71 Startaars avon 


72 Aden mass balance weights 

73 Treas 

74 Alero hinge contol 

75 Starbosrd trading edge arbrake segment 
(open) 

76 Artrake bycatch 

77 Starboard over spit ling edge ap 

78 inboard spit trang edge fap 

79 Engne fame tutes 

20 Jet poe neat trod 

‘BY Gun heater duct 

£2 Taicore taming 

83 Jet rau rie 


(89 Ruder mas balance 
‘90 Starboard rudder 

‘91 Ruder tim tao 

192 Eivator construction 

190 Venta levator mass balance weights 
‘94 Elevator ab 

9% Pict ube 

198 Pon fn construction 

97 Port udder 

$98 Ruddy tm ta 

98 Tail ravgaton ight 

100 Rudder and elevator tinge conto 

401 Tall bumper 

402 Fiviaiplane attachment joint 

103 Taipine bulet faking 

106 Contot cable rns 

105 Tailboom frame and stinger corstruction 


107 Tatboom shining 
108 Tasboom attachmant eng joint 

109 Trating wdge oot filet 

110 Port inboard spit wating edge fap 

111 Flap interconnection 

1112 Hydrate ap jack 

119 False rear soar 

144 Flap stroud ribs 

{15 Por outboard spit traing ge tap 
196 Rotating Yaiing edge angen abrake 


open 

197 Aleron tab 

118 Por airan conatcton 

119 Aieron mass balance werghts 

120 Ftractabe landing tanyng lamp 

421 Wing rb and singe construction 

122 Wing tn fara 

1123 Port navigation bight 

124 Leading eign nose ribs 

425 Ful filer cap 

128 Port wing ma fue tanks 

127 Fue lane ntorconmnction 

128 Pyon attachment rib 

429 Pox 112-a gal (809 drop tank) 

190 Drop tank pylon 

131 Por maine! 

4182 Manel door actuating Inkage 

123 Por manwnee! bay 

194 Retraction nages and locks 

198 Man uedercarage la srt pivot fing 

$96 Wing rot fel ark 

487 Fue fer cap 

438 Man spar 

139 Wing stingors 

140 Leecing edge fuel tank 

161 Rocket launches ral 

142 60 b (27 kg) unaided ground attack 
rocket 

143 500. 227 hg) HE bomb 
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(Above, top) A Vampire Mk 6 built in Switzerland by 
F+W at Emmen and (immediately above) Mk 5 serving 
in the Armée de J’Air, early ‘fifties. (Below) Vampire FB 
‘Mk 9s of the Royal Rhodesian AF in 1963. 


the four 20-mrn British Hispano cannon, could carry, on 
wing strong points inboard and outboard of the booms. 

‘eight 60:tb (27-kg) RPs and two 500-Ib (227-kg) or two 
1,000-1b (454-kg) bombs, or two 200 Imp gal (903 1) drop 
tanks, Tho first of 888 FB Mk 5s for the RAF flew on 23 
June 1948; some of these were diverted either new ot 
secondhand to the RNZAF, the SAAF, the Armée de 
Aur, the Aeronautica Militare Italiana and the Lebanon 
Air Force. Specific export versions similar to the FB Mk 
Shad the 3,350 tb st (1.520 kgp) Goblin 3 and improved 
performance. These included the FB Mk 50 for Sweden 
and the FB Mk 2 built for Egypt, Finland, Iraq, India, 
‘New Zealand, Norway and Venezuela. Foreign licence 
Production comprised 100 FB Mk 68 by the FFA in 


(Above) The Vampire FB Mk 5 and (below) a pair of FB 
‘Mk 6s, built in Switzerland by FFA and flying in the 
mid ‘eighties with modified nose cones. 


‘Switzerland; 80 FB Mk 52As by Macchi and Fiat in 
Italy: 120 (plus 67 assembled from imported compo- 
nents) by SNCASE in France as FB Mk 615 and 281 by 
HAL in India, these last including 34 assembled from 
imported components. Production of single-seat Vam- 
pires for the RAF ended with 381 FB Mk 9s with cockpit 
air conditioning for Far East service. Seventeen ex- 
Swedish FB Mk 50s were transferred to Dominica in 
1986, and ex-RAF Mk 9s went to Rhodesia, Jordan and 
Ceylon. The following data are for the FB Mk 5. Max 
speed, §30 mph (853 km/h) at sea level and 482 mph 
(775 kwh) at 40,000 fe (12200m). Range, 1,145 mls 
(1842 km). Empty weight, 7.263Ib (3290kg). Max 
Toaded weight, 12,360 lb (5606 kg). Span, 38 ft Oin 
(11,58 m). Length, 30ft 9 in (9,37 m). Height, 6f 3in 
(1,91 m). Wing area, 262 sq ft (24,34. 


DE HAVILLAND SEA VAMPIRE UK 


Deck-landing trials with the second prototype Vampire 
fighter began aboard HMS Ooean as early as 3 Decem- 
ber 1945, these being the first-ever carrier operations 
by a pure jet aircraft. Successful trials with two fully: 
navalised Vampire I conversions led to an order {or 30 


‘A Sea Vampire F Mik 20 (below) showing V-trame hook 
at tail of fuselage “pod” 


‘Sea Vampire F Mk 20s, the first of which flew in October 
1948. Armed with four 20-mm cannon and using the 
basic airframe of the Vampire FB Mk 5, they served 
primarily in a training role to give Fleet Air Arm pilots 
jet experience. Six RAF Vampire F Mk 3s were con- 
verted to Sea Vampire 21s, with reinforced undersides 
and armament removed, for use in flexible deck landing 
trials at RAE Famborough and on HMS Warrior in 
1947-55. Max speed, 526 mph (846 km/h). Time to 
25,000 ft (7 620 m), 10 min. Range, 1,145 mls (1 842 km), 
Empty weight, 7,623 1b (3458kg). Loaded weight, 
12,660 lb (5 743 kg). Dimensions as Vampire FB Mk 5. 


DE HAVILLAND VAMPIRE 
Mks 30-32 


In 1946, the Australian government announced its de- 
cision to order the Vampire single-seat fighter from the 
Australian de Havilland Aircraft Pty Ltd. The RAAF 
elected to procure a version, proposed as the Vampire 
MEkIV, that mated a Mic II airframe with a Rolls-Royce 
Nene engine. To serve as a prototype, the third Vam- 
pire MkII was dispatched to Australia in August 1948. 
‘The paired “elephant ear” dorsal intakes of the Mk Il, 
intended to improve airflow to the Nene's rear com: 
pressor stage, were retained by the Austtalian-built 
fighter, which was designated Vampire Mk 30 and em- 
bodied a number of changes to meet Australian con- 
ditions. First flying on 29 June 1949, this was powered 
by the Australian-assembled Nene 2-VH of §,000 lb st 
(2.270 kgp), armament comprising four 20-mm cannon. 
Fifty-seven Mk 30s were built at Bankstown to replace 
‘Mustangs in both RAAF and Citizen Air Force (CAF) 
squadrons, these being followed by 23 Mk 3is with 
strengthened, clipped wings (a Ja Mk 5) for external 
loads, such as two 2,000-1b (907-kg) bombs, 28 of the 


UK 


‘An Australian-built Vampire 32 with air intake 
ventral position (originally they were dorsal). 


inthe 


Mk 30s being retrospectively modified to the same 
standard. In 1961, two Mk 30s were fitted with cockpit, 
air conditioning as Mk 328, and during their servico 
lives the Mks 30 and 31 had their dorsal air intakes 
transferred to a ventral position in order to overcome 
airflow interference from the cockpit canopy. They 
‘were also fitted with ejection seats. The Vampires re- 
mained in RAAF service until replaced by Sabres in 
1955, and with four CAF squadrons until 1957, The fol- 
lowing data relate to the Mk 30. Max speed, 648 mph 
(882 km/h) at sea Jovel, 669 mph (900 kxn/h) at 20,000 ft 
(6 100m). Initial climb, 4,800 fr/min (24,38 m/sec), 
Empty equipped weight, 7,6801b (3484 kg). Normal 
loaded weight, 11,1601b (6062 kg), Span, 38f Oin 
(11,58 m). Length, 30 ft 9 in (9,37 m). Height, 8ft 101n 
(2.69 m), Wing area, 262 sq ft (24,34 m*), 


DE HAVILLAND VAMPIRE 
NF Mx 10 


A side-by-side two-seat version of the Vampire Mk 6, 
the D.H.113, was produced in 1949 as a company: 
funded private venture night fighter using basically the 
‘same cockpit as those of the Mosquito NF Mks 30 and 
36 and intended primarily for export. The prototype 
flew on 28 August 1949, Egypt placing an order for 16. 1n 
the event, the export of these aircraft was embargoed 
in 1951 when deliveries were ready to begin and the air 
craft were transferred to the RAF as interim equipment 
pending availability of more sophisticated night 
fighters. In fact, 78 examples of the Vampire NF Mk 10, 


UK 


(Below) The two-seat Vampire NF Mk 10 night fighter. 


as the D.H.113 was designated by the RAF, were de- 
livered. Of these, 29 were subsequently refurbished 
and sold to the Indian Air Force and 14 were delivered 
to the Aeronautica Militare Italiana, the exported air- 
craft being designated as Vampire NF Mk 545. Arma- 

ment remained four 20-mm cannon and power was pro: 

vided by a 3,360 lb st (1520 kgp) de Havilland Goblin 3 
turbojet. Max speed, 538 mph (866 kav/h) at sea level 
Initial climb, 4,500 ft/min (22,86 m/sec). Range, 
1,220 mis (1.963 km), Empty weight, 6,984 lb (2 168 kg) 
Loaded weight, 13.100 Ib (5942 kg). Span, 38 ft 0in 
(11,68 m), Length, 34 fe 7 in (10,54 m), Height, 6 ft 7in 
(2,01 m). Wing area, 262 sq ft (24,34 m*) 


Like those for India, the 14 Vampire NF Mk 54s 
‘exported to Italy (below) were ex-RAF service, these 
ving at Amendola with the Scuola Avanzato 


DE HAVILLAND HORNET 
Mxs 1-4 UK 


by de Havilland at Hatfield in 1942 as a private venture, 
using experience gained with the Mosquito, Features 
of this D.H.103 project were its wooden fuselage and 
mixed! wood-and-metal wing construction with Redux 


bonding; Rolls-Royce Merlin 130/131 engines of 
2,070 hp each, "handed" to eliminate torque on take-off 
‘and installed in low-drag cowlings with wing leading: 
edge radiators, and an armament of four 20-mm cannon 
in the nose, Specification F,12/43 was issued to cover 
construction of two prototypes, the first of which flew 
on 28 July 1944, and 60 similar Hornet Mk 1s were 
built for RAF service, deliveries beginning in 1946. The 
Hornet F Mk 3 (120 built) appeared in 1946 and featured 
a dotsal fin, increased internal fuel capacity and wing 
‘hard-points for two 1,000-lb (454-kg) bombs, eight 60-Ib 
(27-4g) rockets or two 200 Imp gal (909 1) drop tanks. 
Production ended with the Hornet F Mk 4 (12 built) 
carrying a vertically-mounted F52 camera in the fuse- 
Jage for fighter-reconnaissance duties, Data are for the 
Homet F Mk 3. Max speed, 393 mph (632 knvh) at sea 
level and 472 mph (759 km/h) at 22,000 ft (6 705 m). 


(Above) An early production Hornet F Mi 1 lacking 
dorsal fin, and (below), a rocket-armed Hornet F Mik 1 
serving with No 33 Sqn, RAF, during the Malayan 
campaign in the early ‘fifties. 


One of the 29 Vampire NF Mk 54s supplied to India (ex- 
RAF) for use by Nos 10 and 73 Sqns, IAP. 


Initial climb, 4,650 ft/min (23,6 m/sec). Operational ceil- 
ing, 37,500 ft (11430 m). Range, 2,600 mls (4 184 km). 
Empty weight, 12,880 lb (5842 kg). Loaded weight, 
(21,060 Ib (9 553 kg). Span, 45 ft 0 in (13,72 m). Length, 
436 fe 8 in (11,17 m). Height, 14 f2 in (4,32 m), Wing area, 
361 sq ft (33,54 m*). 


(Above) The Hornet F Mk 3 and (below) an example 
from the Conversion Flight, RAF Linton-on-Ouse. 


\ 
DE HAVILLAND SEA HORNET 
Mx 20 UK 


‘The Sea Homet was developed to Specification N.5/44 
45 a cartier-based version of the RAF's Hornet F Mk 3. 
‘Two Homet Is were converted to have high-drag flaps, 
V-frame arrester hooks, tail-down catapult pick-up 
points, naval radar and equipment and modified iand- 
ing gear. The first of these flew on 19 April 1945, and a 
third conversion followed with folding wings, being 
initially tested on HMS Ocean in August 1945. The first 
of 80 production Sea Hornet F Mik 20s flew on 13 August 
1946, and the type entered service with the Royal Navy 
in June 1947, serving primanily in the evaluation, train: 
ing and other secondary roles. Armament and power 
plant were as for the Hornet F Mk 3, as were the overall 
dimensions, but the Sea Homet F Mk 20 also had provi 
sion for an oblique camera in the rear fuselage with port 
and starboard windows. Max speed, 371 mph 
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(Above) A Sea Hornet F Mk 20 from 801 NAS based at 
[RNAS Ford in late 1947, and (below) as used by 806 
NAS for display flying in the US in 1948. 


(597 km/h) at 6,000 ft (1830 m), 400 mph (644 km/h) at 
18,750 ft (5 718 m). Service ceiling, 36,700 ft (11 186 m), 
Range (with two 100-Imp gal/456-! drop tanks), 
1,680 mls (2 703m). Empty weight, —11,7001b 
(5 307 kg). Max loaded weight, 17,782 lb (8 066 kg) 


DE HAVILLAND SEA HORNET 
Mx 21 UK 


An urgent need on the part of the Fleet Air Arm for a 
carrier based night-fighter led to development of a two- 

seat radar-equipped version of the Sea Homet, to 
Speoification N.21/46. Two prototypes were converted 
from Hornet F Mk 1s, with the same naval features as 
the Sea Homet 20 plus ASH radar in a "thimble" nose 
and an observer/radar operator's position in the centre 
fuselage. The first, fixed-wing, prototype flew on 9 July 
1946. The second prototype had folding wings, as did 
78 production Sea Hornet NF Mk 21s, the first of which 
flew on 24 March 1948. Operational service began in 
January 1949, but was restricted by difficulties en: 

countered during deployments at sea, The Sea Hornet 
NF Mk 21 had 2,030hp Merlin 133/134 “handed” 
‘engines and the same armament as the Homet F Mk 3, 
including provision for underwing loads. Max speed, 
365 mph (587 km/h) at sea level, 430 mph (692 ken/h) at 
22,000 tt (6 705 m), Initial climb, 4,400 fe/min (22,4 m/ 
sec), Operational ceiling, 36,500 ft (11126 m). Range, 
1,500 mis (2414km). Empty weight, 14,230 1b 
(6.455 kg), Loaded weight, 19,530 Ib (8 856 kg). Span, 
45 ft 0 in (13,72 m). Length, 37 ft 0 in (11,28 m). Height, 
14 ft 2 in (4,31 m). Wing area, 361 sq ft (39,64 m'). 


(Above) A Sea Hornet NF Mk 21 from 809 NAS at 
Culdrose in 1949. (Below) The two-seat radar-equipped 
Sea Hornet NF Mk 21 shipboard fighter. 
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DE HAVILLAND VENOM FB 
Mxs 1&4 UK 


Development of an improved version of the D-H.100 
Vampire with @ thinner wing and uprated engine, 
began in 1948 under the designation Vampire 8 and 
proceeded to Specification F 16/49 as the D.H.112, sub- 
sequently named Venom. With the same configuration 
as the Vampire, the Venom was powered by the 
4,850 lb st (2200 kgp) de Havilland Ghost 103, had 
slight quarter-chord sweepback on the wing and car 
ried extra fuel in wing-tip tanks. The armament, as in 
the Vampire, comprised four 20-mm cannon, with 
strong points for up to 2,000 Ib (907 kg) of bombs or 
rockets. The prototype D.H.112 frst lew on 2 Septem: 
ber 1949, and the first of 375 Venom FB Mk 1s for the 
RAF flew in June 1951, Service use began in August 
1952, and later production aircraft were fitted with Miar- 
Uin-Baker ejection seats. The Venom FB Mk 4 was simni- 
Jar but had revised, flat-topped, fin-and-rudder design, 


‘The Venom FB Mk 1 (above) was essentially similar to 
the Venom FB Mk 4 (below), which introduced a 
revised tail unit and an uprated engine. 


powered ailerons, the 5,160 tb st (2 336 kgp) Ghost 105 
engine and provision for underwing drop tanks. The 
prototype (converted Mi 1) flew on 29 December 1953, 

and delivery of 160 for the RAF began in May 1954 

Venezuela purchased 22 Veriom FB Mk 4s in 1955-56, 
and a similar export version was designated FB Mk 50, 
two being supplied to aly and 15 to Iraq. In Switzer 

land, the EFW consortium built 100 Venom FB Mk 1s 
and 150 FB Mk 4s for the Swiss Air Force, Data are for 
the Venom FB Mk 4: Max speed, 597 mph (961 km/h) at 
sea level anc §57 mph (896 kim/h) at 30,000 fe (9 150 m). 
Initial climb, 7,230 ft/min (36,7 m/sec). Service ceiling, 
48,000ft (14 630m), Range, 1,075 mls (1730 km) 
Loaded weight, 15,310 1b (6945 kg). Span, 41 ft 8 in 
(12,70 m), Length, 33 ft 0 in (10,06 m). Height, 6 ft 8 in 
(2,03 m), Wing area, 279.75 sq ft (25,99 m*) 


(Immediately below) A Venom FB Mk 4 of No & Sqn, 
RAF, at Khormaksar, 1960, and (bottom) export Mk 50 
as used by Iraq's No § Sqn in the ‘fifties. 
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DE HAVILLAND VENOM NF 
Mxks 2&3 UK 
A two-seat night fighting version of the single-seat 
Venom fighter was evolved in the same way that the 
Vampire night fighter had been derived from the 
original Vampire, and a company-funded prototype 
was first flown on 23 August 1950. The front fuselage 
was lengthened and widened to acoommodate AI Mk 
10radar and crew of two side-by-side, the remainder of 
the airframe being essentially similar to that of the 
Venom 1 and the engine being the 4,850lbst 
(2200 kop) Ghost 104, Ninety similar Venom NF Mk 25, 
(first flight 4 March 1952) were delivered to the RAF 
from 1953 onwards, many later being modified to NF 
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‘Mikc2A standard with revised tail units, including dorsal 
fins and acorn fairings, and clear-view canopies. 
Further tail unit changes distinguished the Venom NF 
‘Mk, first flown on 22 Febmary 1953, One hundred and 
twenty-nine were built forthe RAF with AIMk21 radar, 
powered ailerons, §,150ib st (2336 kgp) Ghost 105 
engine and other changes. Sweden's Flygvapen 
bought 62 Venom NF Mk Sis, similar to the NF Mk 2s. 
and powered by Swedish-built Ghost RM 2A engines. 
‘These served from 1953 to 1960. The following data re- 


fer to the Venom NF Mk 3. Max speed, 576 mph 
(927 kma/h) at sea level, 855 mph (893 kav/h) at 30,000 fr 
(9150m), 529mph (851km/h) above 40,000 ft 
(12.200 m). Initial climb rate, 6,280 fe/min (31.9 m/sec). 
Loaded weight, 14,400 lb (6 532 kg). Span, 42.ft 101n 


(13,06 m). Length, 36 fe 8 in (11.17 m). Height, 6 ft 6 in 
(1,98 m). Wing area, 279.75 sq ft (26,99 m'), 


(Below) Venom NF Mk 2A flown by the CO of No 253, 
‘Sqn, RAF Waterbeach, Cambs, 1956, 


am 
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(Below) The Venom NF Mk 2 and (above) an NF Mk 51, 
in service with Sweden's Flygvapen, which acquired 62 
of this night fighter variant. 


(Below) The Sea Venom FAW Mk 21, and (above), an 
FAW Mk 22 which had a later engine variant, 


After tests with the Venom NF prototype, the Royal 
Navy ordered three prototypes of a navalised night 
fighter to Specification N.107. The first of these lew on 
19 April 1951 as the Sea Venom NF (later FAW. for 
Fighter, AU-Weather) Mk 20. Principal naval features 
were a V-type arrester hook, strengthened, longer: 
stroke undercarriage, catapult pick-up points and (from 
the third prototype onwards) folding wings with tip 
tanks of revised design. Fifty Sea Venom FAW Mk 20s 
with Ghost 103 engines were followed by 167 FAW Mic 
21s with Ghost 104s, Al Mk 21 and powered ailerons, 
and 39 FAW Mk 22s with Ghost 105s. Ejection seats 
were introduced during Mk 21 production and applied 
retrospectively. Sea Venoms served with FAA squad: 
rons from 1954 to 1960, and were operational during the 
Suez action. The RAAF bought 39 Sea Venom FAW Mk 
83s, similar to the Mk 21 but with AI Mk 17, which 
served from 1955 to 1967. The designation Sea Venom 
NF Mk 82 referred to a version licensed for production 
by SNCASE for service with Aeronavaleas the Aquilon 
(which see), Data that follow refer to the Sea Venom 
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Key to de Havilland Sea Venom FAW Mk 22 
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FAW Mk 22. Max speed, 576 mph (927 .an/h) at sea Flown by 839 NAS from HMS Eagle, the Sea Venom 
Jevel, 555 mph (893 km/h) at 30,000 ft (9 150 m). Initial FAW Mik 21 (below) was operational at Suez in 1956, 
climb rate, 5,750 ft’min (29,2 m/sec). Loaded weight, this type remaining with the RN until 1960. 
16,400 lb (6 985 kg). Span 42 ft 10 in (13,06 m). Length, 

36 ft in (11,17 m). Height, 8 ft 6% in (262m), Wing => 
area, 279,75 sq ft (25.99 m’), 
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DE HAVILLAND D.H.110 


‘The D.H.110 was designed during 1946 to meet the re- 
quirements of the Royal Navy for an advanced carrier- 
based all-weather fighter (Specification N.40/46) and of 
the RAF for a night fighter (F.44/46). In 1949, orders 
were placed for seven night fighters and two long- 
range fighter prototypes for the RAF, and two night 
fighter and two strike fighter prototypes forthe RN. The 
Naval version was latet cancelled and the RAF order re- 
duced to two (to Specification F.4/48) for economy 
Teasons. The prototypes first flew on 26 September 1951 
and 25 July 1962 respectively, powered by 7,500 1b st 
(3402 kgp) Rolls-Royce Avon RA7 turbojets. The 


UK © The first of two prototypes of the D..110 night fighter 


{n the configuration in which it first flew. 


pilot occupied a single cockpit offset to port, with the 
observer alongside in the fuselage nacelle. Provision 
was made for radar in the nose and four 30-mm Aden 
cannon in the fuselage. After the loss of the first proto- 
type and selection of the Gloster Javelin to meet the 
F.4/48 requirement, the second D.#1.110 was modified 
to have an all-flying “‘slab" tailplane, variable gearing 
in the aileron and tailplane primary contro! circuits, re- 
duced ventral fin area and cambered leading edge ex- 
tensions outboard of the wing fences. Max speed, 
657 mph (1057 km/h) at 10,000t (3050 m). Loaded 
weight, approx 36,000 Ib (15 876 kg). Span 51 ft Oin 
(15,54 m). Length, 52 t 1% in (16,68 m). Height, 11 ft0in 
(3.36 m), Wing area, 648 sq ft (60,19 m*) 
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DE HAVILLAND SEA VIXEN UK 
Royal Navy interest in the D.H.110 revived in 1952, and 
while the second prototype was used for preliminary 
deck landing trials, a new semi-navalised prototype 
was built as the Mk 20X, making its first ight on 20 
June 1955. It was followed by the fully-navalised Sea 
Vixen FAW Mk 1 which had folding wings, revised tail 
unit, longer stroke undercarriage, new GEC radar, 
nosewheel steering, jection seats, 11,230 lbst 
{6 094 kgp) Avon 2085, and armament of 28 x 2-in (5,08: 
om) rockets in retractable packs in the nose, plus four 
Firestreak infra-red-homing air-to-air missiles, or 
rocket pods, or two 1,000-Ib (454-kg) bombs on wing 
hard points. The first of 114 Sea Vixen FAW Mk 1s flew 
‘on 20 March 1957, and operational use began in July 
1959, The Sea Vixen FAW Mk 2 differed in having extra 
fuel in forward extensions of the tailbooms and provi 
sion for Red Top AMS in place of Firestreaks. Proto- 
types flew on 1 June and 17 August 1962, and were fol 
lowed in 1963-66 by 29 new-production Mk 25 and 67 
converted Mk 1s, Service use continued until 1972, after 
which a small number of Sea Vixens were converted to 
D Mk 3 pilotless drones for use as targets at the Aber 
forth range. Data for Sea Vixen FAW Mk 2: Max speed, 
690 mph (1 110 kin/h) at sea level. Endurance, 3.2 hrs. 
Climb to 10,000 (3050m), 15min, to 40,000f 
(12 200 m), 8.5 min, Service ceiling, 48,000 ft (14 630 m). 
Empty weight, 27,952 lb (12 679 kg). Normal loaded 
weight, 41,575 Ib (18 858 kg). Span, 51 ft 0in (15,54 m). 
Length, 56 ft 7 in (16,94 m). Height, 10 ft 9 in (3,28 m). 
Wing area, 648 sq ft (60,19 m*). 


(Above) A Soa Vixen FAW Mk 1, with AAR probe fitted, 
‘and (below) the Sea Vixen FAW Mk 2, which had extra 
fuel capacity in the forward boom extensions. 
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‘A Sea Vixen FAW Mk 1 all-weather fighter in service 
with 890 NAS aboard HMS Ark Royal in 1964 (above), 


DE MARCAY 2 


(Above and below) Powered by a 300 hp H-S 8Fb 
engine, the prototype de Margay 2 flew in 1919. 


DE MARCAY 4 


The second fighter developed by the SAECA Edmond 
de Marcay was.a single-seat shoulder-wing monoplane 
designed by engineers Botali and Lebeau to participate 
in the 1921 C1 programme. This, the de Margay 4 C1, 
was of wooden construction with a thick wing of rect: 
angular planform braced at three-fifths span by parallel 
struts and powered by a 300hp Hispano-Suiza 8Fb 
eight-cylinder water-cooled engine with the radiator 
‘mounted parallel with the airflow, between the main- 
wheel legs, Armament comprised two synchronised 


France 


During World War I, the SAECA Edmond de Marpay 
built substantial numbers of SPAD fighters under 
licence, and it was hardly surprising, therefore, that the 
first original de Marcay fighter should bear somo re: 

semblance to the SPAD S.XIll, although, in fact, there 
was no commonality between the aircraft. The initial 
design was based on the use of an eight-cylinder 
Liberty engine, but the difficulties experienced with 
this power plant led to revision of the design to take a 
300 hp Hispano-Suiza 8Fb eight-cylinder water-cooled 
engine as the de Marcay 2 Cl. An unequal-span stag: 

(gered single-seat biplane with horn-balanced ailerons 
on the upper wing only and an armament of two syn: 

chronised 7,7-mm Vickers machine guns, the de Mar 

cay 2 C1 was completed early in 1919. Although it was 
the fastest fighter participating in the 1919 Service 
‘Aéronautique contest held at Villacoublay, no produc: 

tion order was placed for the de Marcay 2 Ci and only 
one prototype was comploted. Max speed. 156 mph 
(252 km/h) at sea level, 144 mph (232 kam/h) at 9,840 ft 
(3.000 m). Time to 16,405 ft (5 000 m), 16.27 min. Span, 
30 ft 4i¢ in (9,25 m), Length 21 ft 8% in (6,62 m). Wing 
‘area, 269.1 sq ft (26,00) 


A Sea Vixen FAW Mk 2 (below) from NAS 766, the RN 
All-Weather Fighter Training unit at Yeovilton. 


A.single example of the de Margay 4 (above and below) 
‘was built for the 1921 fighter contest in France, but was 
rejected on the score of pilot visibility, 


77-mm Vickers machine guns. Built in five months and 
flown for the first time in 1923, the de Margay 4 C1 was 
rejected primarily owing to the poor forward and down 

‘ward visibility offered by the cockpit. Max speed, 
173 mph (279 km/h) at sea level. Empty weight, 1,786 Ib 
(810 kg). Loaded weight, 2,635 lb (1 150 kg). Span, 32 tt 
93}e in (10,00). Length, 21 ft 1134 in (6,70m). Wing 
area, 215.28 sq ft (20,00 m). 


DE MONGE M.101 France 


Louis de Monge's M.101 (above) was a derivative of the 
Koolhoven-designed NVI F.K 31. 


‘The M.101 C2 two-seat fighter monoplane was a deriv: 
ative of the NVI F-K.31 reconnaissance-fighter (which 
see) licence-built by Etablissements Louis de Monge 
and evaluated by the French Service Technique be- 
tween October 1925 and January 1926 as part of the 
1926 C2 (biplace de chasse) programme. Powered by a 
420hp Gnome-Rhone GAc Jupiter radial air-cooled 
engine, the M.101 C2 differed from the F.K.31 in several 
respects. The principal change was the adoption of a 
shorter-span wing, although proposed reconnaissance 
and bomber versions retained the FK.31 span of 45 ft 
1¥in (13,75 m). Proposed armament comprised two 
synchronised 7,5-mm Vickers guns in the engine cow- 


ling, two Dame machine guns of the same calibre in the 
wing, and a Lewis gun on a flexible mounting in the 
ear cockpit. In the event, only the wing guns were in- 
stalled. The STAe test report stressed the good 
manoeuvrability of the M.101 C2 for a two-seater — in 


direct contrast with the F.X.31 ~ and commended the 
handling qualities of the fighter, but criticised the lat- 
eral view offered the pilot in combat. No production 
orders were placed and Louis de Monge relinquished 
the manufacturing licence. Max speed, 123mph 
| (198 ka/h) at sea level, 122 mph (196 km/h) at 6,560 ft 
(2000.m). Time to 6,560 ft (2000 m), 8.1 min. Loaded 
Weight, 4,048 lb (1 896 kg). Span, 37 ft 0% in (11,30 m), 
Length, 25 ft 7 in (7,80 m). Height, 11 ft 17 in (3,40 m). 


DESCAMPS 27 


Formerly the chief engineer of the Anatra factory at 
Odessa in South Russia, Elisée Alfred Descamps re- 
turned to France after the Russian revolution and de- 
signed a single-seat fighter, the Descamps 27, which 
‘was flown for the first time in the spring of 1919. 
Powered by a 300 hp Hispano-Suiza 8Fb eight-cylinder 
‘water-cooled engine and carrying an armament of two 
synchronised 7,7-mm Vickers guns, the Descamps 27 
was a two-bay biplane, but its configuration was 
unusual in that the lower wing featured pronounced 
Horward sweep to improve the forward and downward 
Iview of the pilot. Twin box-like radiators flanked the 
joackpit. Although the fighter was found to have a good 
performance curing official trials, choice fell on the 
similarly-powered Nieuport 29 and further develop- 
[ment of the Descamps 27 was abandoned. Max 
speed, 143mph (230km/b) at sea level, 107 mph 
(172 km/h) at 22,965f (7000m). Time to 6,560,ft 
(2.000 m), 4.76 min. Endurance, 2 hrs. Empty weight, 
1,614 lb (732 kg). Loaded weight, 2,361 Ib (1071 kg) 
‘Span, 32 ft 3%6 in (9,85 m). Length, 22 ft 9% in (6,95 m). 
Height, 8f 5% in (2,57 m). Wing area, 248.65 sq ft 
(23,10 m*). 


France 


Featuring lower-wing forward sweep and built in 1919, 
the Descamps 27 (above and below) was bested by the 
‘Nieuport 29 in the official trials. 


DEWOITINE D1 


Conceived by Emile Dewoitine to participate inthe 1921 
C1 (single-seat fighter) programme, the D 1 high-wing 
monoplane was of advanced structural concept. It 
mated fabric-covered metal wings with an oval-section 
metal fuselage covered by duralumin sheet, Armament 
consisted of two 7,7-mm synchronised Vickers guns 
‘and power was provided by a 300 hp Hispano-Suiza 
8Fb (HS 42) eight-cylinder water-cooled engine. The 
prototype was flown on 18 November 1922, the princi 
pal criticism being the poor forward visibility for the 
‘pilot. A 4,76-in (120-mm) pylon was therefore inserted 


between wing and fuselage, the fighter, now referred 
to as the D this, thus becoming a parasol monoplane. 
‘This modification was effected in August 1923, by 
which time the first throe (of 10) pre-series aircraft had 
been supplied for offictal evaluation in the initial con- 
figuration. Two of these were lost in accidents and the 
third was modified to D this parasol form. The next five 
pre-series aircraft (the fourth, fifth and sixth having 
been ordered by Czechoslovakia, Japan and Italy re- 
spectively, and the seventh and eighth by Switzerland) 
were all completed to D tbis standard, but continuing 
criticism of forward view led to replacement of the shal- 
low pylon between wing and fuselage by a cabane of 
inverted-vee struts on the prototype which thus be- 
‘came the D Iter. The two pre-series aircraft for Switzer 
land were modified to this standard prior to delivery, 


(Below) The Dewoitine D 1 in its production form and 
(above) a D tter adapted as a two-seater. 


and the last two pre-series aircraft (replacements for 
the two lost during official trials) were completed as D 
Iter fighters, the cabane struts being standardised for 
production D 1s. A contract had been placed in Nover- 
ber 1923 on behalf of the Aéronautique Navale for 44D 
1s, with the government providing guarantees for 150 
aircraft. The production contract was placed with the 
SECM (Societe d’Emboutissage et de Constructions 
Mecaniques) which flew its first series D 1 on 18 
January 1925, Sixty (later reduced to 44) were ordered 
by Yugoslavia, and after the D 1 was selected by Italy in 
preference to the Domier Do H Falke, licence manufac- 
ture (with modifications) was undertaken as the 
Ansaldo A.C.2 (which see). The Aeronautique Navale 
took delivery of its D is from early 1925, and in the pre- 
vious year an order for 20 had been placed on behalf of 
the Forces Aériennes Terrestres, although these were 
never to equip a service unit. Max speed, 153 mph 
(247 kaw’h) at Sea level, 155 mph (250 lan/h) at 6,560 ft 
(2000 m). Max climb, 1,476 ft/min (7,5 m/sec). Range, 
248 mis (400km). Empty weight, 1,808 1b (820 kg) 


DEWOITINE 


(Above) The D tter No 111 before conversion as a two- 
‘seat demonstrator for Marcel Doret, and (below) the 
fifth production D tbis as exported to Japan. 


Loaded weight, 2,734 lb (1240 kg). Span, 37 ft 8%4 in 
(11,50 m). Length, 24 ft 744,in (7,50 1m). Height, 9 ft 0in 
(2.76 m). Wing area, 216.28 sq ft (20,00 m) 


DEWOITINE D8 France 
In the autumn of 1922, Dewoitine submitted to the 
CEDANA (Commission d'Examen des Appareils Nou- 
veaux pour I'Aeronautique) a high-altitude version of 
the D 1 (which had then still to fly) designated D 8. One 
category of fighter in the 1921 C1 programme called for a 
‘speed of 149 mph (240 km/h) at 22,965 ft(7 000 m) anda 
practical ceiling of at east 27,886 ft (8 600 m). After dis: 
carding the proposal to equip the D 8 with a Rateau 
turbo-compressor, Dewoitine adopted a higher com: 
pression Hispano-Suiza engine, the &Fe with a nominal 
rating of 360 hp. A larger wing of wooden rather than 
‘metal construction was introduced and the prototype 
was rolled out in the late summer of 1923, At Francazal 
the D 8 attained an altitude of 6/560 ft (2.000 m) in 
4.26 min, 9,840ft (3000m) in 6.83min, 13,126 ft 
(4.000 m) in 10,6 min and 16,406 ft (6 000 m) in 16.1 min. 
For publicity purposes this performance was erro 
neously attributed contemporancously to the D 1 
fighter. The C1 requirement for a high-altitude fighter 
had: meanwhile been abandoned, and, in June 1924, the 
D8 was modified for an attempt on the world air speed 
record, being fitted with a lightened version of the D 1 
wing. On 23 December 1924, the D 8 established 100-, 
200- and 600-km closed-circult records while being 
flown by Marcel Doret, and, on 12 December, set a 
1.000-km (621-mile) closed-circuit record of 137.8 mph 
(221,775 kaw/h). The following data relate to the D 8 in 
its original form. Max speed, 152 mph (245 km/h) at 
6,560 ft (2 000 m), Time to 6,560 ft (2 000 m), 4.25 min. 
Empty weight, 1,7201b (780kg). Loaded weight, 
2,426 Ib (1 100 kg), Span, 41 ft 11% in (12,80 m). Length, 
24 ft 7% in (7,50). Height, 91ft Oin (2,76 m), Wing 
‘area, 269.11 sq ft (26,00 m) 


‘The D 8 (below) was a high-altitude version of the D 1, 
with larger wing and high compression engine. 


DEWOITINE D 9 


Flown in June 1924, the D 9 was derived from the D 1 for 
participation in the 1823 C1 programme and was 
powered by a 420 hp Gnome-Rhéne $Ab (Jupiter 1V) 
nine-cylinder radial engine. Early in the flight test pro- 
‘gramme, the standard D 1 wing was supplanted by a 
new wing of 26.9 sq ft (2,6 mr) greater area, and a six- 
‘month delay in the commencement of evaluation of the 
‘contenders in the 1923 C1 programme provided Dewoi- 
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DEWOITINE 


(Below) The Dewoitine D 9 derivative of the D 1 with 
enlarged wing and (above) one of three D 9s assembled 
in 1928 by EKW for the Swiss Fliegertruppe. 


tine with the opportunity to increase wing area by yet a 
furthor 26.9 sq ft (2,5 m*), Armament consisted of two 
fuselage-mounted 7,7-mm Vickers guns and two Dame 
‘modele 19 guns of 7,5-mm calibre mounted on the wing 
centre section. The D 9, placed sixth among the con: 
tenders, was destroyed on 15 October 1925. Nonethe- 
Jess, it emulated the export success of the D 1. Licence- 
built in Italy by Ansaldo as the A.C.3 (which see), the D 
‘9. was supplied to Yugoslavia (six) anc Belgium (one) in 
1925, and the components of three others were de- 
livered in 1927 to the EKW (Eidg. Konstruktions-Werk- 
stétte) in Switzerland for assembly, with delivery to the 
Fliegertruppe in 1928. Max speci, 152 mph (244 km/h) 
at sea level, 142 mph (229 km/h) at 16,405 ft (5 000 m). 
Max climb, 1,713 ft/min (6,7 nysec). Range, 248 mls 
(400 km). Empty weight, 2,083 lb (945 kg). Loaded 
weight, 2,939 Ib (1339 kg), Span, 41 ft 117% in (12,80.m). 


Length, 23f 10% in (7,20m). Height, 9f 74in 
(2,93 m), Wing area, 269.1 sq ft (25,00 m). 
DEWOITINE D 12 France 


Evolved in parallel with the D9 as a contender in the 
1928 C1 programme, in which it was eventually to take 
third place after the Nieuport-Delage 42 and the Gour- 
dot-Leseurre 32, the D 12 differed essentially in engine 
type. Possessing a basically similar fuselage to that of 
the D 1, the D 12 was powered by a 450 hp Lorraine- 
Dietrich 12EW 12-cylinder W-type water-cooled engine. 
First flown, like the D 9, in June 1924, the D 12 had an 
‘armament of two 7,7-mm Vickers guns, and, in Septem: 


(Below) Second of two prototypes of the D 12 with a 
Lorraine-Dietrich 128 W-type engine. 


ber, was fitted with a higher compression ratio 12Eb 
engine and a pair of 7,5-mm Dame modele 19 guns on 
the wing centre section. The paired Lamblin radiators 
on the undercarriage legs gave place to a frontal 
radiator and a wing similar to that finally adopted on 
the D 9 was fitted. On 5 February 1926, the D 12 was 
written off in an accident at Cazaux. A second proto: 
type had meanwhile entered fight test, having flown at 
the end of 1926, this having a W-type Hispano-Suiza 
12Gb engine, but further development was disconti 
nued, Max speed, 148 mph (239kmvh) at 3,280 ft 
(1000 m), 145 mph (233 kaw/h) at 16,405 tt (5 000 m) 
Time to 16,405 ft (5 000 m), 14.2 min. Empty weight, 
2,359 lb (1070 kg). Loaded weight, 3,607 Ib (1 636 kg). 
Span, 41f 11% in (12,80m). Length, 24f 1Kiin 
(7.60 m). Height, 9f 10% in (3,00m). Wing area, 
269.1 5q ft (25,00 m’). 


DEWOITINE D 15 
‘The sole single-seat fighter of biplane configuration to 
be built by Emile Dewoitine, the D 15 was proposed as a 
simpler and more economic (from the structural view: 
point) fighter than the contemporary D9, D 12 and D 19 
monoplanes. Powered by a 450 hp Hispano-Suiza 12Ha 
(HS 61) 12-cylinder liquid-cooled Vee engine, the D 15 
had fabric-covered metal wings with ailerons on the 
upper wing only, the metal fuselage being of steel 
Jongeron and duralumin tube cross-member construc: 
tion with fabric-covered sides and light metal upper 
and lower decking. Armament comprised two fuse- 
lage-mounted 7,7-mm Vickers guns and two 7,5-mm 
Darne guns mounted on the upper wing centre section, 
Flown on 13 August 1924, the D 15 displayed in- 
adequate longitudinal and lateral stability, and, after 
modification, proved to possess a markedly inferior per 


(Above and below) Dewoitine’s only biplane fighter, 
the D 15 progressed no further than a prototype. 


formance to the lower-powered D 19 monoplane during 
CEPA (Commission des Essais Pratiques de 'Aviation) 
testing at Villacoublay during the autumn of 1924. In 
‘consequence, it was not submitted for STAé evaluation 
of 1923 Ci programme contenders held in 1925-26. 
Empty weight, 2,293ib (1040 kg), Loaded weight, 
3,384 lb (1535 kg). Span, 39 ft 4¥2 in (12,00 m). Length, 
24 ft 344 in (7.40 m). Height, 11 ft 715 in (3,54 m). Wing 
area, 322.92 sq ft (30,00 m*) 


DEWOITINE D 19 


Another variant of the D 1 developed in response to the 
C1 programme of 1923, the D 19 appeared in the sum- 
mer of 1925 with a 400hp Hispano-Suiza 12Jb 12. 
cylinder water-cooled Vee-type engine. By comparison 
with the D 1, the D 19 had longer span, narrower chord 
ailerons and a wing spanning 41 ft 0 in (12,50m) with 
an area of 258.34 sq ft (24,00m*). Demonstrated in 
Switzerland in August 1925, the D 19 received a new 
‘wing of 269.1 sq ft (25,00 m*) similar to that of the D9 
and D 12 before CEPA testing, in which performance 
proved mediocre owing to mismatching of the pro- 
peller. Three examples of a modified version of the D 19 
were ordered by the Swiss government, Specified 
armament comprised two fuselage-mounted 7,7-mm. 
guns, the paired Lamblin radiators mounted on the 
undercarriage legs gave place to a Chausson frontal 
radiator and a wing similar to that of the D1 was 
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‘The first of three Swiss D 19s (above) showing the 
frontal radiator of this version, 


adopted. A second D 19 prototype was completed with 
these modifications, this being sold in 1928 to Belgium, 
and the first Swiss aircraft was ferried to the EKW 
(Bldg. Konstruktions-Werkstatte) in March 1926, The 
two other Swiss aircraft were transported to Switzer: 
land in February 1927 for assembly by the EKW, sub: 
sequently entering service with the Fliegertruppe. The 
three D 19s participated in the 1927 Zurich-Dibendort 
international aviation meeting, one being winner of the 
closed-circuit race for fighters with a speed of 15 mph 
(250 kan/h), Used primarily for combat training by the 
Fliegertruppe, one D 19 was lost in 1930, and the re- 
maining two continued in service until 1940, The fol 

lowing data relate to the Swiss D19. Max speed, 
166 mph (268 kan/h) at sea level, 163 mph (262 km/h) at 
6,560 ft (2 000 m). Max climb, 2,047 ft‘min (10,4 m/sec) 
Range, 248mls (400 km). Empty weight, 2,160 1b 
(980 kg). Loaded weight, 3,064 lb (1 390 kg). Span, 36 ft 
5¥4 in (10,80 m). Length, 25 ft 9% 1n (7,87 m). Height, 
11 ft $34 in (3,50 m). Wing area, 215.28 9q ft (20,00 m*). 


DEWOITINE D 21 


At the end of 1925, the second prototype D 12 single- 
seat fighter was re-engined with a 600 hp Hispano- 
Suiza 12Gb (HS 50) 12-cylinder W-type water-cooled 
engine and redesignated D 21. Intended essentially for 
‘export, the D 21 was first demonstrated in January 1926 
at Bruxelles-Evere. The first export contract came from 
Turkey, this calling for two D 215 for evaluation, 
Czechoslovakia ordered three and Argentina procured 
18, plus the prototype. Of these, the three Czech aircraft 
and seven of the Argentine aircraft were assembled by 
the EKW in Switzerland, A manufacturing licence was 
obtained by Czechoslovakia, Skoda building 26 D 21s, 
during 1928-29 (as Skoda D 1s) with Skoda L engines 
(derived from the HS 12G) of 562 hp. Argentina also pro- 
cured a manufacturing licence and the Fabrica Militar 
de Aviones (FMA) built 40 examples during 1930-31, 
but with Madsen machine guns and the licence-built 
Lorraine-Dietrich 12Eb W-type engine. They thus be- 
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came effectively D 12s, although the designation D 
was retained. In the autumn of 1927, Turkey placed a 
follow-on order for 10 D 21s, these being delivered 
during 1928-29. Max speed, 168 mph (270 km/h) at sea 
level, 163: mph (262 kan/h) at 6,560 fe (2000 m), Max 
climb, 1,968 ft/min (10,0 m/sec). Empty weight, 2,403 Ib 
(1090 kg). Loaded weight, 3,483 Ib (1580 kg). Span, 
40 ft 11741 (12,80m). Length, 25 f 0¥% in (7,64 m). 
Height, 9 ft 10% in (3,00 m). Wing area, 266.96 5q ft 
(24,80 m’ 


‘The FMA-built D 21 (below) was to all intents 
‘equivalent to the earlier Dewoitine D 12. 


DEWOITINE D 25 


‘The ultimate development of the fighter formula in 
itiated by the Dewoitine D 1 was the D 26 tandem two- 
seat day and night fighter also suitable for diurnal re- 
‘connaissance tasks. Developed in response to the 1925 
C2 (two-seat fighter) programme, the D265 was based 
‘on the single-seat D 21 with local reinforcement of the 
aft fuselage to permit installation of an open turret for a 
‘gunner, Powered by a 450 hp Lorraine-Dietrich 12Eb 
water-cooled W-type engine, the D 26 entered flight 
test in 1926, but the C2 programme for which it was in 
tended was abandoned and the type was offered for ex 
port, Four were ordered by Argentina in 1928, and 
these, fitted with an armament of two 7,9-mm syn: 
chronisied Madsen guns and two similar weapons on a 
ring mount in the reat cockpit, were built under sub- 
‘contract by the Hanriot company (Which also built the 
last 10 D 21 single-seaters for Turkey). Max speed, 
138 mph (222 km/h) at 3,280. (1000 m). Endurance, 
20his. Empty weight, 2,606 1b (1182 kg). Loaded 
weight, 3,858 lb (1 760 kg). Span, 40 ft 1176 in (12,80 m) 
Length, 25ft O%1n (7,64m). Height, 9f 10%%n 
(3,00 m), Wing area, 266,95 sq fr (24,80 m") 


France 


One of the four two-seat D 25s purchased in 1928 for 
use by Argentina's Servicio de Aviacion Militar. 


DEWOITINE D 27 (Switzerland) France 


‘The design that took Emile Dewoitine's parasol fighter 
formula to the apex of its development was the D 27, 
Iwhich was evolved to meet the requirements of the 
ISTAe 1926 Ci Jéger programme for lightweight 


(Above) A D 27 II in service with Fliegerkompagnie 19 
of the Swiss Fliegertruppe at Dabendorf, 1939, 


fighters. Adhering closely to the structural concept of 
preceding fighters, but embodying much aerodynamic 
refinement and a split-axle (with independently articu 
lated wheels) rather than cross-axle undercarriage, the 
D 27 was powered by the 500 hp Hispano-Suiza 12Mb 
(HS 57) 12-cylinder Vee engine and had an armament of 
two synchronised 7,7-mm guns. The liquidation of the 
Construction Aéronautique E Dewoitine in January 
1927 resulted in the transfer of development of the D27 
tothe EKW in Switzerland, where a prototype flew on 3 
June 1928. By the end of the year, three had been 
ordered by Romania, one by Argentina and three by 
‘Yugoslavia (of which two were to be delivered as 
assemblies for completion by Zmaj at Zemun), and the 
Prototype was undergoing evaluation by the Swiss 
Fliegertruppein competition with Alfred Comte's AC-1 
Inthe autumn of 1928, the EKW initiated a pre-series of 
12D 27 fighters, these adopting a redesigned tail and a 
revised wing of 4.84 sq ft (0.45 m') less area, modifica: 
ons first tested in the Laboratoire Eiffel wind tunnel 
Meanwhile, in March 1928, Emile Dewoitine had re- 
established himself in France, forming the Société 
Aéronautique Francaise-Avions Dewoitine, The 
second and third pre-series D 27s were delivered to 
France in April 1929, the former being re-engined with 
the 400 hp HS 12Jb as the D 272 for aerobatic demon 
strations, and the latter undergoing STAé evaluation at 
Villacoublay from 28 May equipped with two 7,7-mm 
Dame guns. On 29 November 1929, a contract was 
issued by France's DGT (Direction Generale Tech 
nique) of the Ministére de I'Air for the second and third 
re-series aircraft plus three (later increased to four) 
additional fighters to be assembled by Lior#-et-Olivier 


(Above) The series Dewoitine D 27. (Below) One of the 
final batch of D 27 Ills built in Switzerland in 1932. 


DEWOITINE 


The D 27 was offered to the Forces Aériennes Ter 
restres as the D 271 with the 500 hp HS 12Hb engine 
and.as the D273 witha Gnome-Rhéne Jupiter VII witha 
compressor enabling 426 hp to be delivered at 19,125 ft 
(4.000 m), but neither model was adopted. At the end of 
1929, however, the decision was taken in principle to 
re-equip the fighter element of the Swiss Fliegertruppe 
with the D 27, a pre-series of five being ordered from 
the EKW as D 27 Ills, with deliveries commencing in 
1931. A pre-production batch of 15 followed, additional 
contracts being placed for 45 D 27 Ills to bring de: 
liveries to the Fliegertruppe to 66 (including the proto 
type). These remained first-line fighter equipment until 
1940, when they were relegated to tuitional tasks, 
being finally scrapped in 1944. The following data re 
late to the Swiss D 27 Ill. Max speed, 185 mph 
(298 km/h) at sea level, 174 mph (280 km/h) at 16,406 ft 
(5000.m), Max climb, 1,968 fe/min (10 m/sec). Range, 
264 mis (425 km). Empty weight, 2,288 lb (1 038 kg), 
Loaded weight, 3,1201b (1416 kg). Span, 33 ft 94 in 
(10,30 m). Length, 21 ft 644 in (6,56 m). Height, 9 ft 134 in 
(2,78 m). Wing area, 188.91 sq ft (17,56 mi’) 


DEWOITINE D 53 France 


‘The fifth D 83 (above) was fitted with an HS 12Mb 
engine to become one of the throe D 531s, 


Following the loss, at the end of July 1930, of the first 
pre-series D 27 asa result of a wing structural failure, 6 
substantially reinforced wing structure was designed 
tomeet new requirements imposed by France's Servic 
Technique. Emile Dewoitine had, at this time, been 
assured by the Ministére de I'Airof an order for 90 D 27 
fighters with reinforced wings, although this was not, 

in the event, to be confirmed. The structural changes 
were accompanied by a change in designation from D 
27 to D3, the first reinforced wing being completed on 
27 February 1931, and this being applied by Lioré-et 

Olivier to D 27 No 14 to produce the D 630 which flew at 
the end of the following month, The D 530 was powered 
by an Hispano-Suiza 12Md, a lightened version of the 
HS 12Mb (HS 57) engine of 500 hp. The HS 12Md was 
not acceptable to the STA, the second, third and fifth 
D53 series fighters therefore being fitted with the 
standard HS 12Mb as D 531s for official evaluation. 

Weighing 3,130 th (1.420 kg), these recorded maximum 
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powered by a R-R Kestrel, whereas the D 835 (below) 
‘was fitted with an Hispano-Suiza 12Xbrs. 


speeds of 167 mph (269 knvh) at sea level and 160 mph 
(268 km/h) at 16,406 ft (5 000 m) during trials at Villa 
coublay. In August 1931, the Turkish government ex 
pressed interest in the D 53 and was offered ver 
with either the compressor-equipped Skoda Lr engine 
of 580 hp or the Curtiss V-1570 Conqueror of 600 bp. 
‘The fourth D 63 series fighter prototype flown in the 
autumn of 1931 was the D 532 with a compressor 
equipped Rolls-Royoe Kestrel engine. This attained 
194 mph (313 km/h) at 13,125 ft (4.000 m), climbing to 
that altitude in 6.9 min, but excessive oscillation of the 
tail led to discontinuation of light testing and re-en 
gining with an HS 12Mb engine as the D §34 LP. Flown 
in April 1992, the D 635 was equipped with a 500 hp HS 
12Xbrs engine, this becoming the D 536 when fitted 
with a Farman compressor which raised the output of 
the HS 12Xbrs engine to 870 hp at 19,030 ft (5 800 m), In 
July 1933, a twin-float fighter version of the D 535 was 
offered to Peru, which, in the event, procured Nieuport 
Delage 123s, Only seven D 53 series aircraft were flown 
of which two D 531s allegedly found their way to Re- 
publican Spain during the Civil War, becoming known 
as Dewottinillos or Dewoitine pequenos (little Dewo! 
tines) to distinguish them from D 371s (which see). The 
dimensions of the D 63 series were similar to those of 
the 


DEWOITINE D 370 


‘Transferred by the SAF-Avi 


France 


Dewoitine to the Lioré- 


et-Olivier (LeO) concern owing to the workload im: 
posed on the parent company by the D S0bis (future D 
500), the D 37 (later D 370) was a private venture con 
tender in the 1930 C1 programme. The prototype, flown 
on 1 October 1931, was powered by a 700 hp Gnome: 
sal 
of 


Rhone 14Kbrs Mistral Major 14-cylinder two-sow ra 
Itwas subsequently subjected to an extensive seri 
modifications: a G-R 14Kbs engine gave place, in turn 
toa G-R 14Kds affording 800 hp for take-off and 740 hp 
at 14,765ft (4500m); the engine cowling was 
changed; the undercarriage was redesigned, and the 
wing introduced dihedral and reduced chord. Yet more 


‘The Dewoitine D 371 with Gnome-Rhone 14Kds engine. 
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redesign was embodied by a second prototype, the 
D371, which appeared late February 1934. Twenty 
eight D 371s were ordered for the Armee de l’Air with 
the G-R 14Kts engine of 930 hp for take-off and 880 hp at 
10,665 ft (3 250 m), and an armament of four underwing 
7.5mm MAC 34 machine guns, Fourteen were ordered 
by Lithuania, and these, having two synchronised 
7.7-mm Browning guns in the fuselage and two Dare 
uns of similar calibre in the wings, were designated D 
372s. Twenty were ordered for the Aer 
Navaleas D 373s, these having flotation gear 

(30-cm) reduction in wing span a 
our Darne guns within the wing. A further 

for this serv ng wings were designate 
as D 376s, Th 3 factor 
December 19; mee de ’Air fighters following 
the Navy's D 373s, The Lithuanian government mear 
while relinquishe our of D 501s, the 
forn nish Republican govern: 
ment and f ng August 1936, where 
they were later joined by 10 of the 28 Armée de 1'A 
D 371s. The remaining D 371s equipped an escadrilie at 
Bizerte, Tunis, until 1939, but were little flown owing to 
constant problems with their engines, The D 373s and 
D 376s of the Aéronautique Navale suffered similarly 


at the end 


er being 


ried to Spat 


As first flown, the D 37 (above) bore little resemblance 
to the D 371, an example of which (below) is seen in 
Spanish Republican service in November 1937. 


Ex-Armée de I’Air, this D 371 was flown by the CO of 
the Spanish Republican ta Escuadrilla of Grupo 71. 


and by September 1939, only 13 D 373s and nine D 376s, 
were on strength, all being withdrawn before the 
year’s end. The following data relate to the D 371. Max 
speed. 236 mph (380 kay/h) at 14,435 ft (4 400m). Time 
to 3.280ft (1000m), 14min, Max range, 559 mls 
(900 km). Empty equipped weight, 2,910 Ib (1320 kg). 
Loaded weight, 4,153 Ib (1 884 kg). Span, 36 ft 9%4 in 
(11.22 m), Length, 24 ft 3%in (7,44 m), Height, 1 ft 
154 in (3,40 m). Wing area, 187.83 sq ft (17,45 m*) 


Ex-Lithuanian D 372 (below) with the Spanish 
Republicans, probably at Manises, Valencia, in 1937. 


DEWOITINE D 500 


The first Dewoltine fighter monoplane to relinquish the 
parasol configuration in favour of a low-wing layout 
the D 500 flew on 18 June 1932 Intended to meet the 
demands of the 1930 C1 programme and eventually 
selected as winning contender, the D 500 was powered 
by a 12-cylinder Vee Hispano-Suiza 12Xbrs (HS 72) 
engine rated at 660 hp for take-off and 690 hp at 
13,126 ft (4000 m). Armament comprised two 7,7-mm 
Vickers guns in the fuselage, these later being sup: 
planted by 7,5-mm Darne guns with provision for two 
similar wing-mounted weapons. At the end of Novem 
er 1933, orders were placed for 60 D 500s of which 45 
were to be built by Lioré-et-Olivier and 18 by SAF 
Avions Dewoitine, Of the former, 40 were to be 
powered by the HS 12Xbrs engine and the remaining 
five by the HS 12Xcrs (HS 76) with provision for a 20-mm. 
Hispano-Suiza S7 (Oerlikon) cannon mounted between 
the cylinder banks. With this installation and twin 
wing-mounted machine guns the fighter was desig: 
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(Above) The first production D 500 (N° 47) actually built 
by the parent SAF-Avions Dewoitine, and (below), 
1D 501 N° 250 serving with Escadrille 303, 


nated D 601. The SAF-Avions Dewoitine or 
‘eventually to comprise eight D 500s, five D 501s and twe 
D 510s (which see). The first production D 500 w 
flown on 29 November 1924, contracts having mean 
while been placed for a further 50 D 500s and 80 D 501 
to be built by Lioré-et-Olivier and 60 D S01s by Ateli 
et Chantiers cle la Loire, deliveries to the Armée de ’Al 
commencing May-June 193. Three D 500s were 
ordered by Venezuela at the be g of 1934 and de 
livered in July 1935, and in the following year 14 D 501: 
were supplied to Lithuania. The Armee de 
ceived 100 D 600s and 133 D 501s, 30 of the latter type 
also being supplied to pased 

France's Aeronautique Navale. Small numbers of 
500s and D 501s equipped Escadrilles Regionale de 
Chasse in the early months of World War II, but had 
been relegated to tuitional tasks by 1940, The following 
data relate to the D 601. Max speed, 196 mph (315 kav’ 
at sea level, 268 mph (367 kim/h) at 16,405 ft (5 000 m) 
Time to 3,280 ft (100m). 1.95 min. Rang 

(870 km), Empty weight, 2,837 lb (1287 kg 

loaded weight, 3,9401b (1787 kg). Span, 

(12,09 m). Length, 24 ft 9¥9 in (7,56). Height, 8 ft 
1013 n (2,70 m), Wing area, 177.6 sq ft (16.50 m*) 


shore elements of 


‘The D 500 N° 75 (above) serving in a Centre 
d'Instruction 4 la Chasse at Toulouse in 1940. 


DEWOITINE D 560 France 
Aware of some prejudice against the 
plane configuration for single-seat fight 
Dewoitine evolved almost simultaneously with the 
low-wing D 500 a fighter of shoulder-mounted gull 
wing configuration. This employed the same HS 12Xbrs 
engine of 660 hp for take-off, the same fuselage and 
essentially similar tail surfaces. Design 
fighter flew for the first time on 5 October 193 
to be somewhat slower at rated all 
equivalent low-wing monoplane when fic 


s, Emile 


ited D 560, this 


Centre d'Essais at Villacoublay during the following 
month. The ventral radiator bath was extended for 
ward in similar fashion to that of the D 500, and to 
rectify a stability problem the vertical tail was ¢ 

larged. The manoeuvrability D 560 proved out 


Cl progran nned the gulled 


Loire 43, the Gi urea 
170). As a consequ uit as a cla 
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10D 570 (which see 6 kan 


Empty weig! 
(1.698 kg) 


Span, 40 ft 11 in (12 
Height, 1 


The gull-winged D 560 (above and below) was a 
contemporary of Dewoitine’s low-wing D 500. 


DEWOITINE 


DEWOITINE D 570 France 
Atthe end of March 1933, criticism of the gulled wing of 
the D 560 led Emile Dewoitine to replace this with a 
wing parasol form and of marginally reduced 
span an Re-designated D 570, the modified pro 
totype entered flight test on 27 November 1933, t 
ferting from Francazal to the Centre d'Essais at Villa 
oublay early in December. It flew hack to Francazal for 
fications, and, on 21 December, while re- 
Villacoublay, suffered an aileron failure and 
royed. Max speed, 182 mph (293 knv/h) at sea 
h (398 ken/h) at 14,765 tt (4 500 m). Empty 
Loaded weight, 3,768 lb 
in (11,58m). Length, 28 ft 
Mft Fin (3.42 m), Wing area, 


minor mo 


was di 


level, 210m 
weight, 2,831 Ib (1284 kg) 
(1.709 kg). Span, 37 ft 11% 
Oin (8,53 m). Height, 
182.99 sq ft (17,00 m’). 


Rebuilt as a parasol monoplane (below), the D 560 wat 
‘eventually redesignated as the D 570, 


DEWOITINE D 510 


Two of the 15 


France 


500 aircraft (the second and 


th) comprising the initial production contract for the 
w low-wing fighter monoplane placed with SAF 
Avions Dewoitine were fitted with the Hispano-Suiz 
12Ycrs (HS 77) engine as prototypes for the D 510 
He and longer than the HS 12Xers (HS 76) of the 
standard D 501 fighter, the HS 12Yers si 
for a 20-mm cannon between its cylin¢ 
as rated at 775 hp at sea level and 860 hp at 13,126 fe 
(4.000 m). The first of the D 610 prototypes flew (with: 


t the cannon fitted) on 14 August 1934, the second 

h cannon) following on 10 December, Apart from 
engine, the D 510 was fundamentally similar to the D 
501, the cannon being complemented by a pals of 
7,5-mm wing guns, In May 1936, the Ministere de I'Air 
placed an initial contract for 36 (later reduced to 25) D 
510s, these being delivered from 9 October 1936. Seven 


jore D 610s were then built for the Armee de I’Aira 
greed rep for a similar number of D 501s 
taken from the service's deliveries as part of the Lithua 
nian order. Follow-on contracts then called for a total of 
80 more aircraft from which a contract for 24 D 510s 
om the Chinese Central Government was to he ful 
filled. Other export D 510s were single examples to the 
UK and the Soviet Union, and two to Japan for eval 
uation purposes, and two, unofficially. to Republican 
Spain, These last had been the first two of a cancelled 
contract for Turkey and were ostensibly sold to the 
Hedjaz (Saudi Arabia). When it was revealed that the 
two D 510s had arrived in Spain, the French govern 
4 that their engines be returned to France 


ment insist 


Eventually, both aircraft were fitted with M-100 
licence-built HS 12Ybrs) engines from a Tupolev SB 
amber and allegedly saw some combat. Three 


D 510 N° 317 (below) with the Escadrille Regionale de 
Protection at Caen-Carpiquet, March 1940. 
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“A 


(Above top) D 510 of the 1ére Esc, 
GC 1/8 at the time of Munich 
crisis, 1938, (Right) D 510 of 3eme 
Esc, GC 1/1, Etampes, during 
1938. 


Groupes de Chasse were stili fying with the D 510 at 
the beginning of World War Il, but re-equipped during 
the first months of the conflict Two Escadrilles Region: 
ale de Chasse in North Africa converted to D 510s in 


September-October 1939, flying them until mid-1940, 
and two escadrilles of the Aeronautique Navale formed 
on D 510s in December 1939 and May 1940. Max spec 
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250 mph (402 km/h) at 16,405 ft (5 000m), 205 mph 
(330 kavh) at sea level Time to 3,280f (1000m), 
132min. Range, 435 mls (700km). Empty weight, 
3.298 Ib (1496 kg), Loaded weight, 4.253 Ib (1 929 kg) 
Span, 39 ft 8 in (12,09 m). Length, 26 ft 0% in (7,94 m). 
Height, 7f 11%¢in (242m). Wing area, 177.61 sqft 
(16,50 m2") 


‘The sole D 510A (above) supplied for UK evaluation. 
(Below) The standard production Dewoitine D 510, 
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DEWOITINE D 503 


he D 503 (above) was a derivative of the D 500 with a 
aller wing and frontal radiator. 


First flown on 16 April 1935, the D 503 was, in fact, a 
Jmodification of the D 611 prototype, which, although ex 
hibited in the Salon de I'Aeronautique in Paris in 
November 1934, was not flown. TheD 511 had consisted 
fof the fuselage and tail assembly of the D 500 mated toa 
Iwing of marginally smaller span and area, cantilever 
main undercarriage members and an Hispano-Suiza 
aYcrs engine, Calculations indicated that the D 511 
would not offer a sufficient advance in performance 
(despite the fact that the first production order for the D 
1510 was not to be placed until May 1936) and it was 
herefore re-engined with a 690 hp HS 12Xcrs engine 
with a circular frontal radiator, armament comprising @ 
20-mm engine-mounted cannon and two wing 


The D 503 (above) was the re-engined prototype of the 
D511 which had not been flown. 


mounted 7,5-mm Darne machine guns. Flight testing 
revealed a climb rate inferior to that of the standard D 
500 and, after serving as the personal aircraft of Col 
Rene Fonck in the escadrille ministerielle, the proto- 
type was assigned to the flying school at Etampes. Max 
speed, 195 mph (314 km/h) at sea level, 233 mph 
(375 knvh) at 16,405 ft (5000m), Time to 16,405 ft 
(5000 m), 7.45 min. Range, 522 mis (840 km). Empty 
weight, 3,038 lb (1378 kg). Loaded weight, 4,019 Ib 
(1.823 kg). Span, 37 ft 8 in (11,48 m). Length, 24 ft 984 in 
(7,56 m). Height, 8ft 10'2in (270m). Wing area, 
161.46 sq ft (15,00 m’). 


DEWOITINE D 513 


France 


‘Two prototypes of a new fighter, the D 513, were 
ordered in 1935 as part of the 1934 C1 programme, the 
first of these being flown on 6 January 1936, Featuring 
semi-elliptical horizontal and vertical surfaces, with a 
wing of relatively high aspect ratio, an Hispano-Suiza 
12ers] engine with a frontal radiator similar to that of 
the D 503, and inward-retracting main undercarriage 
members, the D 613 proved disappointing during initial 
tials. It suffered serious instability and attained a 
maximum speed of only 264 mph (425 knv/h) at 15,090 ft 
(4600 m), Radical redesign followed, the wing and tall 
plane being mated to an entirely new fuselage. vertical 
tail surfaces, elevators and undercarriage, the frontal 
radiator giving place to a deep radiator bath beneath 
the nose. In this definitive form, the D 513 still proved 


‘The D 513 (below) after radical redesign and 


DEWOITINE 


In this much-modified definitive form (above and 
below) the D 513 still proved unsatisfactory. 


incapable of meeting specified performance, a short 

coming which, compounded by continuing instability 
and difficulties with both engine cooling and undercar 

rage retraction, led to the discontinuation of develop 

ment, The second prototype was fitted with an HS 
12¥dre2 engine rated at 930 hp at 3,260 ft (990 m), and. 
undercarriage and radiator a Ja D 503, and was 
employed for high-speed parachute launching trials as 
the D 514 LP. The following data relate to the D 613 in its 
definitive form. Max speed, 234 mph (376 kn/h) at sea 
evel, 276 mph (445 kxa/h) at 16,730 ft (5 100 m). Time to 
6,560 ft (2000 m), 2.55 nun. Loaded weight, 6,393 Ib 
(2.446 kg), Span, 39 ft 646 in (12,06 m). Length, 24 ft 
5¥2in (7,45 m), Wing area, 1 


DEWOITINE D 520 


Designed by Dewoitine in collaboration with Robert 
Castello and Jacques Henrat, the D 520 was intended to 
meet a requirement originally framed in June 1936, two 
prototypes being ordered on 3 April 1938, Of all-metal 
stressed-skin construction with a monocoque fuselage 
‘and monospar wing, the prototypes were flown on 2 
October 1938 and 28 January 1939 respectively. These 
were joined by a third prototype on 5 May 1939, an 
Initial production order for 200 D 520s having been 
placed on 14 March 1939. A further 510 D 520s had been 
ordered by 11 July 1939, by which time the decision had 
been taken to standardise on the Hispano-Suiza 12Y 45 
engine with a Szydiowski supercharger rated at 935 hp 
for take-off and an armament of one engine-mounted 
20-mm HS 404 cannon and four wing-mounted 7,5-mm 
MAC 34 M39 machine guns, Between 23 November 


(Below) A D 520 for the Vichy Armée de I'Air de 
Armistice after production resumption in 1941 
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DEWOITINE 


and 17 December 1939, the prototype D520-01 made a 
series of test flights fitted with a R-R Merlin Ill engine. 
before the latter was transferred to the D621-01 (see fol 
lowing entry). The first production aircraft lew on 31 
October 1939, and 437 had been completed at the time 
of the 1940 Armistice, of which 403 had been taken on 
charge by the Armée de l'Air. Production of the D 520 
was resumed, with German authorisation, in Vichy 


This beautifully restored D 520 (above) carries the 1940 
insignia of GC 1/3 (Escadrille SPA 88), 


1941, and a further 478 D 520s were built prior to and 
subsequent to the German occupation of Vichy France 
Those built after May 1942 had the HS 12Y 49 engine 
which differed only in having a supercharger with a 
higher altitude rating. The Wehrmacht captured 246 


D 520 No 465 (above) modified with an HS 12Z engine, 
new radiator and new undercarriage doors. 


added a further 192 subsequently completed. Of these, 
150 were delivered to Romania and 96 to Bulgaria, 
others being utilised by the Luftwaffe as fighter train: 
ers. A further 72 D 520s were acquired by Italy's Regia 
Aeronautica, of which 30 were transferred to Germany 
inexchange for captured LeO 451 bombers, Max speed, 
264 mph (425 km/h) at sea level, 332 mph (534 km/h) at 
18,045 ft (5 500 m), Time to 13,125 ft (4 000 m), 6.8 min. 
‘Max range, 1,013 mis (1.630 km) at 230 mph (370 km/h), 
Empty weight, 4,489 1b (2036 kg). Loaded weight 
§,902 Ib (2 677 kg). Span, 33 ft §¥21n (10,20 m). Length, 
28 2% in (8,60m). Height, 8 51s in (2,57 m). Wing 


France, the first “new” fighter being flown on 26 July Dewoltine D 620s in Vichy France, to which were area, 471.9.sq{ft (16,97 m’) 
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‘The series Dewoitine D 520 with HS 12Y engine. 


DEWOITINE D 521 


France 


Hispano-Suiza 12¥ 45 engine and the demands on sup: 


the 1,030 hp Rolls-Royce Merlin Ill in the 261st and sub- 


‘Owing to an envisaged shortfall in production of the 


plies of this power plant for combat aircraft other than 
e D 520, plans were formulated for its replacement by 
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(Immediately below) A D 520 of Séme Esc, and (bottom) 
of the 6éme Esc, both GC IIV6, Année de|’Air de 
'Ammistice, Rayak, Syria, June 1941 


sequent aircraft, the Merlin-engined variant being de- 

signated D 521. Although these plans were cancelled, 

work on a prototype D 521 continued and this, employ: 

ing the airframe of the 41st production D 521, was flown 
on 9 February 1940. The proposed armament of the D 
521 comprised two 20-mm HS 404 cannon and two 
7,5-mm MAC 34 M39 machine guns, all mounted in the 
wings. Installation of the heavier Merlin engine re: 

sulted in co difficulties, and stability at low speeds 
proved poor. After six further test flights, the D $21 was 
Grounded for re-engining with the 1,200 hp HS 122 as 
the prototype D 524, development of which was aban- 

doned with the Armistice. Max speed. 348-354 mph 
(560-570 knvb). Empty weight, 4,763 1b (2156 kg). 
Loaded weight, 6.250 lb (2 835 kg). Dimensions as for D 
620. 


DFW T 28 FLOH 

Designed in late 1915 by Dipl Ing Hermann Dorner. 
newly appointed as chief engineer of the Deutsche 
Flugzeugwerke GmbH (DFW) of Leipzig-Lindenthal, 
the T 28 Fioh (Fiea) was, in appearance, one of the most 
extraordinary single-seat biplane fighter prototypes 
tested during World War I. Built under the supervision 
of Ing Theo Rockenfeller at DFW's Labeck-Traveminde 
subsidiary, the T 28 featured an inordinately deep fuse- 
lage in which the 100 hp Mercedes D I six-cylinder 
water-cooled engine was completely buried Of 
wooden construction with fabric-covered wings and 
wood veneer skinning for the fuselage, the T 28 carried 


Germany 


Despite extraordinary appearance, the T 28 Floh (above 
‘and below) achieved a respectable performance. 


DFW 


single machine gun in the forward fuselage above the 
engine. During the maiden flight a speed of 112 mph 
(180 km/h) was attained ~ a noteworthy accomplish- 
‘ment at the time ~ but minor damage resulted during 
the landing. Some modifications were made, including 
the introduction of aerodynamically-balanced eleva: 
tors, but the authorities evinced no interest in the air 
craft and further development of the T 28 was aban 
doned in consequence. Max speed, (approx) 112 mph 
(180 knv/h), Empty weight, 926 1b (420 kg). Loaded 
weight,1,433 lb (660g). Span, 20ft 4in (620m) 
Length 14 ft 9 in (4,501). Height, 7 ft 614 in (2,30 m). 
Wing area, 161.46 sq ft (15,00 m4) 


DFW T 34-1 


Acconventional single-bay biplane of wooden construc: 
lion powered by a 160 hp Mercedes D III engine anc 
mounting twin synchronised 7,92-mm machine guns, 
the T 34-1 (frequently referred to erroneously as the D1) 
was developed in mid-1917, first appearing in official 
Idflieg progress reports in October of that year when 
the cooling system was being modified and the control 
surfaces enlarged. In November, new wings with a 
more efficient rib profile were under construction and, 
in January 1918, the T 34-1 attained an altitude of 
16,405 ft (5.000 m) in 22 min, a climb capability pos 
sessed by the Pfalz D Illa already in operational service. 
By this time, the ailerons had been removed from the 
lower wing and the vertical tail surfaces had under 
gone further redesign, and in this form the T94-1 was 
entered in the first D-type contest at Adlershof in 
February 1918. It was rejected on the score of poor cock: 
pit visibility prior to the flight evaluation and thus did 
ot appear in the official statistical tabulations, No data 
on the T 34:1 are available. 


Germany 


Contrasting with the T 28, the DFW T 34-1 (above and 
below) was a conventional single-bay biplane. 
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‘The T 34-11 (above and below) was essentially 
triplane version of the T 34-1 biplane evolved in 
parallel, and was tested with little success in 1918, 


chronised 7,92-mm LMG 08/15 machine guns, Entered 
inthe second D-type contest held in May-June 1918, the 
DFW D1 was rejected out of hand “for any frontline util- 
isation"’ and did not participate in the subsequent flight 
evaluation. During July 1918, however, the D I was re 
built and flight test results were considered sufficiently 
promising for full static load tests to be conducted at 
Adlershof during late July and early August. However, 
these tests revealed that the fuselage and tail 
demanded strengthening, and the type was not 
approved for service use in consequence. Max speed, 
110 mph (177 km/h). Time to 13,125 ft (4 000 m), 10 min 
Empty weight, 1.4091b (639kg). Loaded weight. 
1,806 lb (819 kg). Span, 29 ft 9/4 in (9,08 m). Length, 18 ft 
0% in (6,50 m). Wing area, 247.68 sq ft (23,00 mr’). 


‘The single D 1 (below) competed, with poor results, in 
the second D-type fighter contest in 1918, 


apparently based on a 1917 design of Julio Adaro, the 
construction of which was never completed. The Diaz 
‘Type C (Caccia) was a two-bay equi-span hiplane with 
an abbreviated cabane and poweted by a 180 hp His 
pano-Suiza 8Ab engine. It failed to qualify in the Con- 
curso as it did not fully meet the requirements of the 
specification that had been prepared by the Aviacion 
‘Militar, the fighter contest being won by the Hispano- 
Barron. Nevertheless, the Diaz Type C received a con: 
solation prize of half the second prize which had not 
been awarded. No data for the Diaz fighter are avail: 
able 


DOFLUG D-3802 


During 1942, the Dornier-Werke AG (Doflug) of Alten: 
thein received a contract to design a single-seat multi 
16le fighter to follow on production of the D-3801 (a 


Switzerland 


(Above) The pre-series D-3802A and (below) the 
prototype D-3802 which had a greater wing span, 


DFW T 34-1 


Evolved in parallel with the T 34-1 biplane, the T 34-11 
(sometimes referred to erroneously as the Dr 1) single 

Seat triplane employed a similar fuselage, power plant 
(Mercedes D If), armament (twin synchronised LMG 
08/188) and undercarriage to those of the biplane 
fighter. Both top and bottom wings were one-piece 
units mounted well clear of the fuselage and suffi 
clantly staggered to obviate the need for a pilot-vision 
cut-out. The central wing carried generous ailerons and 
possessed broad tips, and the tail surfaces wero similar 
to those of the definitive T 4-1, but incorporating a 
somewhat larger rudder. Together with the T 34-1, the 
7 34-11 triplane was submitted for evaluation in the first. 
D-type contest, but was excluded from the competition 
flight testing for reasons of poor pilot visibility and “un- 
suitable design’. No data on the T 34-1 are available. 


Germany 


DFWDI Germany 


DIAZ Tyre C Spain 
Designed to participate in the Concurso de Aviones 
held at Cuatro Vientos in March-April 1919, the single 
seat fighter built by Amalio Diaz of Getafe, Madrid, was 


‘The DFW D1 (which was subsequently to be referred to 
on occasions erroneously as the D I and by the uncon- 
firmed and almost certainly incorrect designation of F 
34) was a single-bay biplane powered by a 160 hp Mer 
cedes D Ia engine and mounting the usual pair of syn- 


(Below) The DFW D I with Mercedes D ila engine. 
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licence-built version of the Morane-Saulnier MS 412) 
Powered by a 1,250 hp Saurer (Hispano-Suiza) YS-2 12 
cylinder liquid-cooled engine, the D-3802 was of all: 
metal monocoque stressed-skin construction and car 
tied an armament of one engine-mounted 20-mm 
cannon and four wing-mounted machine guns. It flew 
for the first time on 29 September 1944. A pre-seried of 
11 aircraft was ordered, these having modified outer 
wing panels of reduced span, but similar area, and the 
wing-mounted machine guns replaced by a pair of 
20-mm cannon. As the D-3802A, the first of these flew 
on 18 May 1946. The pre-series aircraft served with Fie- 
gerstaffel17 until 1956, Max speed, 391 mph (629 km/h) 
at 21,326 ft (6 600 m). Initial climb, 2,796 ft/min (14,2 m/ 
sec). Range, 404 mis (650 km). Empty weight, 5,500 lb 
(2495 kg). Max loaded weight, 8,6071b (3904 kg). 
Span, 32f 10}in (10,02m). Length, 30f 6%41n 
(931m), Height, 10ft 1/sin (334m), Wing area, 
188.37 5q ft (17,50 mr’), 


(Below) Second of the pre-series D-3802As built by 
Doflug at Altenrhein during 1946. 


(Above and below) The Diaz Type C was a participant 
in Spain's 1919 Concurso de Aviones. 


= 


.D-2802As of the pro-sories batch (above) serving with 
‘Switzerland's Fliegerstaffel 17in the ‘fifties. 


DOFLUG D-3803 


Built concurrently with the pre-series D-3802A fighters, 
the D-3803 employed the same wing, tail surfaces and 
undercarriage, but featured a fuselage with shallower 
aft decking and an all-round vision canopy, and was 
powered by a 1.430hp Saurer (Hispano-Suiza) YS-3 
engine. Retaining the three-cannon armament of the 
-3802A, the prototype D-3803 was flown for the first 
time in May 1947, but the flight est and evaluation pro: 

Gramme was delayed by engine teething troubles, and 
before this programme could be completed the de- 

cision was taken to acquire surplus P-51D Mustang: 

from the USA, The D-3803 prototype joined the pre 

sories D-3802As in service with Fliegerstaffel 17. Max 
‘speed, 422 mph (680 kmu/h) at 22,965 ft (7 000 m). Initial 
climb, 3,012 ft/min (15,3 m/sec). Range, 404 mis 
(650 km). Empty weight, 6,493 1b (2945 kg). Max 
loaded weight, 8,698 Ib (3.900 kg). Span, 32 f 10% in 
(10,02 m). Length, 30 ft 75 in (9,33 m). Height, 12 fe tn 
(3,76 m). Wing area, 198.37 sq ft (17,50 m"), 


Switzerland 


‘The D-3803 (below) was the final extrapolation by 
Dornier from original Morane-Saulnier designs. 


DORNIER Do H FALKE Germany 


The combination of cantilever monoplane configura 
tion and all-metal construction in a single-seat fighter 
was considered singularly audacious in the early 
“twenties, and thus the Do H Falke (Falcon) parasol! 
monoplane, incorporating these features and flown for 
the first time on 1 November 1922, was viewed as a 
rather raclical development, Designed by the Dornier 
Metallbauten GmbH (which that year had changed its 
title from Zeppelin-Werke Lindau GmbH), the Do H 
Falke could be fitted with the 275 hp Rolls-Royce Falcon 
MI, the 300 hp Hispano-Suiza 8Pb ar the 320 hp BMW IV 
engine, and the wheel undercarriage could be replace 


by twin metal floats with which the fighter was known 
as the Seefalke. Five Falke fighters were built, two in 
Switzerland and three in Italy. One example was ex. 
ported to Chile and, in 1923, the Wright Aeronautical 
Company imported a Falke into the USA. Fitted with a 
320 hp Wright H-9 engine (a licence-built version of the 
Hispano-Suiza), the latter was entered in the 1923 US 


Navy pursuit contest as the WP-1. Another example, 
powered by the BMW IV engine, was imported into 
Japan by Kawasaki under a licence agreement cover: 
ing a range of Dornier types concluded on 6 February 
1924, This was flown with both wheel and float under 
carriages, and served as a basis for the Kawasaki 
KDA-3 experimental metal parasol fighter. The follow: 
ing data relate to the Wright H-3-powered Falke, Max 
‘speed, 162 mph (261 kav/h). Time to 10,000 ft (3 050 m), 
6.75 min. Range, 217 mis (349 km), Empty weight. 
1,819 lb (825 kg). Loaded weight, 2,674 Ib (1.213 kg), 
Span, 32 ft 9340 1n (10,00 m), Length, 24 ft 4 in (7,43 m). 
Height, 8f 8% in (2,66 m). Wing area, 215,28 sqft 
(20,0 m4). 


‘This Falke (above) was evaluated by the USN as the 
Wright WP-1. (Below) BMW-engined Falke, 


DORNIER 


DORNIER Do 10 (C4) Germany 
‘The Do C was conceived as a multi-role aircraft capable 
of accepting a variety of inline liquid-cooled engines of 
500-750 hp and suitable for both wheel and float under 

carriages. A tandem two-seat parasol monoplane of all- 
metal construction with fabric skinning, the Do C was 
tested in several versions, including the C2 and C2a 
light bomber, the C3 and C3a reconnaissance sea 
planes and the C4 fighter landplane, all of which were 
powered by various Hispano-Suiza 12-cylinder Vee- 
engines. The Do C4, which was to be redesignated 
rettospectively Do 10, was flown for the first time on 24 
July 1931 with a 650 hp Hispano-Suiza 12Ybre engine, 

but was also proposed with the 550 hp Rolls-Royce Kes- 
tyeland the 650 hp BMW VI, Unsuccessful as a two-seat 
fighter, the sole prototype Do C4 alias Do 10 was used 
for trials of a tilting engine mount by means of which 
the thrust line could be raised 15 deg from the horizon: 

tal to shorten the take-off run. Max speed, 193 mph 
(310 ken/h), Time to 3,280 fe (1 000m), 1.98 min. Empty 
weight, 4,850 lb (2200 kg). Normal loaded weight, 
§,820 lb (2 640 kg), Span, 49 ft 215 in (15,00 m). Length, 
34 ft 9¥5 in (10,60 m), Height, 14 fe 144 in (4,30 m), Wing 
area, 353.61 sq ft (92,85 m*) 


(Above and below) The Do C4 (later Do 10) two-seat 
fighter in the form in which it was first flown, 


DORNIER Do 17Z KAUZ Germany 


In 1940, the Dornier-Werke was instructed to adapt the 
Do 172-3 reconnaissance-bomber as an interim long 
range night fighter and intruder. Dubbed Kauz (Screech 
(Owl) and assigned the designation Do 172-7, the initial 
conversion consisted simply of the removal of the 
Glazed bomb-aiming nose and the mating of a suitably 
adapted Ju B8C-2 nase cone, complete with 11mm 
armour bulkhead and fixed forward-firing armament of 
three 7,9-mm MG 17s with 1,000 rpg and one 20-mm 
MG FF (later MG 151) cannon offset to starboard. The 


(Immediately below) Do 172-10 Kauz of Stab /NJG 2, 
Gilze-Rijen, 1940. (Bottom) Do 215B-2 Kauz 3 of Stab 
I/NJG 2, Leeuwarden, summer 1942, 
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crew was reduced to three members, the upper and 
lower aft-firing 7,9-mm MG 15 machine guns were re- 
tained, as was also the aft bomb-bay which could 
accommodate 10 SD 60 or two SD 250 bombs, and 
power was provided by two BMW-Bramo 323P radials 
each rated at 1,000 hp for take-off. One of the two Do 
172-7 conversions completed was fitted with an infra- 
ted sensor of the so-called Spanner-Aniage type, and 
the two aircraft were employed operationally by I and 
I/NJG 1. A further nine aircraft (converted from the last 
nine production Do 172-38) were completed under the 
designation Do 17210 Kauz2, these having redesigned 
nose cones housing four 7,9-mm MG 17s in the upper 
section and two 20-mm MG FF cannon below, and 
being equipped with the Spanner-Aniage (later re- 
placed by FuG 202 Lichtenstein BC radar). The Do 
17Z-10s served with I/NJG 1, {, IL and Erg/NJG 2 and 
NJG-101 from 1940 until 1943, The following data relate 
to the Do 172-10. Max speed, 261 mph (420 km/h) at 
19,360 ft (5 900 m). Range, 1,243 mis (2 000 km). Service 
calling, 26,246 ft (8000m). Length, 54ft 7%oin 
15 ft 1in (460m). Wing area, 


(16,66 m), Height, 
692.01 sq ft (56,0) 


‘A.Do 172-7 Kauz (above) with Spanner-Anlage and 
(below) the radar-equipped Do 172-10 Kauz 2. 


DORNIER Do 215B-5 
KAUZ 3 


‘The successful conversion of the Do 172-3 for the night 
fighting role as the Do 172-10 Kauz 2 prompted, in the 
late autumn of 1940, a similar conversion of the Do 
2188-4 bomber as the Do 218B-5 Kauz 3, The Do 2158-5 
possessed a nose cone similar to that of the Do 172-10, 
mounting the Spanner-Anlage, a quartet of MG 17 
machine guns and a single 20-mm MG FF cannon. 
Powered by two 1,100hp Daimler-Benz DB 601Aa 
engines, the Do 2158-5 entered service with 4/NJG 1 
from early 1941, and, in the following year, the 20 or so 
night fighters of this type completed were modified to 
carty FuG 202 Lichtenstein BC radar, by which time 
armament had heen supplemented by two additional 
cannon in a ventral tray beneath the forward fuselage 


Germany 


(Below) The Do 2158-5 Kauz3 with FuG 202 radar. 


ADo 2158-5 of I/NJG 2 in 1942, displaying the aerials 
of the FuG 202 Lichtenstein BC radar. 


gondola. The Do 215B-5 served with land IV/NJG 1 and 
IVNJG 2 until May 1944. Max speed, 289mph 
(465 knvh) at 15,750ft (4800m). Range, 1,118 mis 
(1800 km), Service ceiling, 29,530 ft (9000 m). Span, 
59 ft 0%5 in (18,00 m), Length, 54 ft 7¥icin (16,66 m) 
Height,15f 11n (460m). Wing area, 592.01 sqft 
(55,0 m*) 


DORNIER Do 2175 


Early in 1941, Dornier tendered proposals for an im 
provised night fighter based on the Do 217E-2 bomber 
airframe. The initial model, the Do 217J-1, was intended 
specifically for the intruder réle, retaining the aft bomb: 
bay which could accommodate up to eight SC 50X 
bombs, the forward bay having provision for an auxil 
ary fuel tank. The nose cone was redesigned to accom: 
‘modate four 7,9-mm MG 17 machine guns and the for 
ward portion of the gondola was revised to 
accommodate four 20-mm MG FF-M cannon in vert 
cally staggered pairs. The dorsal turret with a single 
13-mm MG 131 and the aft-firing MG 131 in the ventral 
step were retained. As a result of an edict forbidding 
further nocturnal intrusion missions, the primarily 
offensive role of the Do 217J was changed to the defen: 
sive role of night interception. FuG 202 Lichtenstein BC 
radar was fitted as available in the Do 2174-2 version, 
the bomb bays being deleted and the MG FF-M cannon 
being replaced by MG 161s of similar calibre. Powered 
by two 1,580hp BMW 801ML radials, the Do 217 
served alongside the Do 217N (which see) with Grup: 
penot NJG1, 2, 3,4,§, 100, 101 and 102, but had virtually 
disappeared from service by 1944. Six Do 217J-1s and 
six J-2s were supplied to the Regia Aeronautica. The 
following data relate to the Do 2175-2. Max speed, 
304 mph (489 km/h) at 18,045 ft (6600 m). Range, 
1,306 mls (2 100 km). Time to 3,280 ft (1 000 m), 3.5 min 


Germany 


Do 2175-2 night-fighters (above and below) undergoing 
manufacturer's trials prior to delivery to the 
‘Nachtjagdflieger. 


Empty weight, 20,613 1b (9350kg). Loaded weight, 
29,056 lb (13 180 kg). Span, 62 ft 4 in (19,00 m). Length, 
59 ft 03 in (18,00 m), Height, 16 ft 3% in (4,97 m). Wing 
area, 613.56 sq ft (57,0m’). 


DORNIER Do 217N Germany 


Proposed in parallel with the Do217Jasa night-fighting 
derivative of the Do 217M bomber, the Do 217N flew asa 
prototype on 31 July 1942, and apart from the reinstate- 
ment of the aft bomb-bay and the use of 1,750 hp Daim- 
Jer-Benz DE 603A engines, was sirallar to the Do 217J-2. 
Mounting FuG 202 Lichtenstein BC radar, the Do 
‘217N-l entered service during the last quarter of 1942 


(Above) The Do 217N-2 and (below) the Do 217N-1 
which differed in having a gun turret located 
immediately aft of the cockpit. 


At an early stage, the upper turret and the free. 
mounted weapon in the ventral step were removed anc 
faired over. Thus modified, the fighter variant was re 
designated Do 217N-1/U-1, and with these changes in: 
troduced on the production line the designation be: 
came Do 217N-2, Some aircraft were fitted with four 
20-mum MG 161 cannon firing forward and upward at an 
angle of 70 deg from the horizontal as the Do 217N-2/ 
R22, Production was phased out late in 1943, deliveries 
of the Do 217 and Do 217N together totalling 364 alr 
craft, The following data relate to the Do 217N-2. Max 
‘speed, 320 mph (16 km/h) at 19,686 ft (6 000 m). Max 
cruise, 292 mph (470 km/h) at 17,715 ft (6 400 m). Nor 
mal range, 1,090 mis (1755 km), Empty weight, 
22,641lb (10270kg), Loaded weight, 29,101 1b 
(13 200 kg). Dimensions as for Do 2174-2. 
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DORNIER Do 335 


Unique in conception in that it coupled a conventional 
tractor propeller with a pusher propeller mounted aft of 
a cruciform tail, the Do 336 multi-réle fighter was pro- 
jected in both single- and two-seat forms, the first 
single-seat prototype, the Do 335 V1, flying on 26 
October 1943. The initial production model was the Do 
335A-1, a single-seat fighter-bomber powered by two 
DB 603E-1 engines each rated at 1,800 hp for take-off 
and mounting an armament of one 30-mm MK 103 and 
two 15-mm MG 151 cannon. Of the 14 prototype (or Ver- 
suchs) aircraft, the V9 was completed to full pre-pro- 
duction standards, the V10 was the first prototype of 
the radar-equipped two-seat Do 335-6, the V11 and 
‘V2 were respectively the prototypes of the Do 335A-10 
and A-12 dual-control conversion trainers, and the V13. 
and Vi4 were prototypes of the Do 336B-1 and B-2. 
‘these having the intemal weapons bay deleted and a 
heavier gun armament fitted, with 20-mm cannon sup- 
planting the 16-mm weapons in the B-1 and two 30-mm. 
‘MK 103 cannon being added to the armament of the B-2 


Germany 


‘The Do 395 V1 (above), first prototype of the radical 
Prell, and (below) the pre-series Do 335A-0. 


‘The Do 335 V3, third prototype of the tandem-engined 
fighter which entered flight test early 1944 


DOUGLAS XFD-1 USA 


‘The first ighter to be built by the Douglas Aircraft Com 
pany, the two-seat XFD-1 was developed from the 
Bureau of Aeronautics Design No 113, and was an all 
metal, single-bay biplane with fabric skinning and 
powered by a Pratt & Whitney R-1535-64 Wasp rated at 
700 hp at 8,900 ft (2 710 m). Delivered tothe US Navy on 
18 June 1933, and carrying an armament of twin 0.3-in 
(7,62-mm) machine guns in the forward fuselage and a 
‘similar weapon on a flexible mounting in the rear cock- 
pit, the XFD-1 was considered obsolescent in concep- 
tion and, like the Vought XP3U-1 and Curtiss XF12C-1 
ordered simultaneously (on 30 June 1932), was to be 
‘one of the last two-seat shipboard fighters of the period 
developed for the US Navy. this class of aircraft being 
supplanted by the new scout-bomber category (both 
the Vought and Curtiss contenders being developed for 


‘The first fighter built by the Douglas company, the 
XFD-1 biplane (above and below) was virtually 
‘obsolescent by the time it was flown in 1933. 


‘Ten pre-production Do 335A-0 aircraft were built for 
service evaluation, but only 11 production Do 335A-1s 
and two Do 335A-12 two-seaters had been completed 
when the Oberpfaffenhofen production facility was 
‘overrun by Allied forces in 1945. The following data re 
Jato to the Do 335A-0, Max speed, 455 mph (732 km/h) 
at 23,295 ft-(7 100m). Range, 1,336 mis (2 150 kan) at 
266 mph (460 km/h) at 19,685 f (6000m). Empty 
Weight, 14,396 Ib (6 530 kg), Loaded weight, 20,966 Ib 
(9510 kg). Span, 45 ft 344 in (13,80 m). Length, 45 ft 
544 in (13,85 m), Height, 16 ft 4% in (5,00 m). Wing area, 
414.42 8q ft (38,60 m*). 


‘The seventh of 10 Do 336A-0s (bolow) was captured in 
1945 by US troops at Oberpfatfenhofen. 
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the new dle but development of the XFD-1 being aban- 
doned). Max speed, 204mph (28km/h) at 9,000ft 
(2,745 m). Initial climb, 1,600 ft/min (8,1 m/sec). Range, 
576 mis (927 km). Empty weight, 3.227 lb (1.464 kg). 
Loaded weight, 4,745 tb (2 152g). Span, 31ft 6in 
(9,60 m). Length, 25 f 4in (7,72 m). Height, 11 ft in 
(3.38 m). Wing area, 295 sq ft (27,40 m’). 


DOUGLAS DB-7 HAVOC __ USA (UK) 


A lack of aircraft combining adequate performance 
with the ability to carry cumbersome early Al radar for 
nocturnal intercept and intruder missions led the RAF, 
during 1940, to adapt the DB-7 light bomber for these 
rOles, At least 100 ex-French contract DB-7s powered 
by 1,200 hp Pratt & Whitney R-1830-S3C4G engines 
underwent conversion, approximately half as Havoc 1 
night fighters and half as Havoc I (Intruder) aircraft. 


‘A Havoc Il night fighter (above) conversion with 
Martin-Baker-designed gun nose and AI Mk IV radar, 


‘Whereas the former featured a battery of eight 0,903-in 
(7,7-mm) Browning guns in a ‘solid nose and AIMk1V 
‘or V radar, the latter, initially known as the Havoc IV, 
retained the bomb-aiming glazed nose and combined a 
2,400-tb (1 090-g) internal bom load with four fixed 
forward: firing 0,303-in (7,7-mm) guns in the nose, Both 
versions possessed a dorsal 0,303-in (7,7-mm) Vickers 
K” gun, Twenty Havoc Is were modified to carry the 
so-called Long Aerial Mine, these initially being known 
‘as Havoc Ills and, later, a8 Havoc ILAN)s. This device 
‘an explosive charge attached to a cable trailed in the 
path of hostile bombers ~ proved unsuccessful 
Another 31 were modified to Havoc I (Turbinlite) con: 
figuration, entailing the installation of a 2,700 million 
candlepower Helmore/GEC searchlight in the nose. 
‘This was accompanied by AI Mk V radar but no arma 
ment was fitted, the Havoc I (Turbinlite) operating in 
‘concert with a Hurricane or Defiant. The Havoc I oon: 
versions were followed by 99 Havoc Ii night fighter con: 
versions, these being based on the DB-7A powered by 
1,600 hp Wright R-2600-ASB Cyclones, About 80 of the 
Havoc Ils were fitted with a lengthened Martin-Baker: 
developed nose fairing housing 12 0,303-in (7,7-mm) 
machine guns, the dorsal Vickers "K" gun being dis 
carded. Thirty-nine of these were further modified sub 
sequently to a configuration similar to the Havoc (Tur 
binlite). The following data relate to the Havoc I night 
fighter. Max speed, 295 mph (475 km/h) at 13,000 ft 


(Above) Twelve guns and AI Mk IV radar were fitted in 
the Havoc Il (Below) A Havoc I (Turbinlite) with Al Mk 
V radar and nose-mounted searchlight, 
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(3:960m), Range, 996 mis (1603 km). Service ceiling, 
25,800 ft (7 865 m). Empty weight, 11,400 Ib (5 171 kg). 
Loaded weight, 19,040 Ib (8 636 kg). Span, 61ft 4 in 
(18,69 m). Length, 46 ft 11% n (14,32 m). Height, 15 ft 
10in (4,83 m). Wing area, 464.8 sq ft (43.18 mr’) 


DOUGLAS P-70 USA 
Evolved as an interim night fighter pending availability 
of the Northrop P-61 Black Widow, the P-70 was an 
adaptation of the A-20, the US Army's equivalent of the 
RAF's DB-7B light bomber. The first A-20 was re 
engined with non-turbo-supercharged — Wright 
R-2600-11 Double Cyclones, each rated at 1,600 hp for 
take-off, and fitted with AI Mi IV radar in a “solid’ 
nose, four 20-mm cannon being mounted in a ventral 
tray and the designation XP-70 being adopted. A 
further 69 A-20s on order were completed to a similar 
standard and delivered as P-70s between April and 
September 1942, these being followed by 39 P-70A-1s 
(modified A-20Cs) which had six 0.5-in (12,7-mm) guns 
in the ventral tray. Used operationally by four USAAF 


‘The P-70B-1 (above) with centimetric radar in the nose fighters under the designation P-70A.2, retaining the 
and six blister guns on the front fuselage. standard (A-20G) nose-mounted armament of six 0.6-in 

(32,?-mm) guns, and one A-20G-10 was fitted with 
squadrons in the Pacific area, many P-70s carried two SCR-720 centimetric radar in the nose and, with three 
0.5:in (12,7-mm) weapons in the nose for aiming pur- _0.6-In (12,7-mm) guns in packs on each side of the for 
poses. Sixty-five A-20Gs were then converted as night ward fuselage, became the sole P-70B-1. An additional 
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(Above) Third P-70 night fighter conversion from an 
‘A-20 with radar and ventral gun tray. 


105 A-20G and A-20J airframes were fitted with 
SCR-720 or SCR-729 centimetric radar as night fighter 
trainers, Designated P-70B-2 (and TP-70B-2), these air 
craft had provision for detachable lateral gun packs 
(similar to those of the B-1) containing a total of six 
0.5:in (12,7-mm) guns, The following data relate to the 
P-70, Max speed, 329mph (529 km/h) at 14,000 ft 
(4.270 m), Cruising speed, 270 mph (434 km/h), Time to 
12,000 ft (3 660 m), 8 min, Range, 1,060 mis (1 076 km). 
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(Above) Douglas P-70 radar-equipped night fighter. 


Empty weight, 16,031 lb (7272 kg). Loaded weight, 
21,264 Ib (9 645 kg). Span. 61 ft 4 in (18,69 m). Length, 
47 ft 7 in (14,501). Height, 17 ft 7in (5,36 m). Wing 
area, 464.8 sq ft (43,18 m*) 


DOUGLAS XA-26A USA 
Although conceived primarily as an attack bomber, the 
A-26, designed under the leadership of Edward Heine- 
mann and Robert Donovan, was also foreseen as a two 
seat night fighter, and the second of three prototypes, 
the XA-26A, was completed in nocturnal interceptor 
‘configuration. Powered by two 2,000 hp Pratt & Whit 
ney R-2800-27 radials, the XA-26A did not appear until 
July 1943, and differed from the XA-26 attack bomber 
prototype that had preceded it in having provision for 
‘contimetric Al radar in a marginally lengthened "solid 
nose, and a ventral tray housing four 20-mm cannon 
beneath the forward weapons bay. The crew com: 
prised pilot and radar-operator/gunner, and it was pro- 
posed to mount a remotely-controlled dorsal turret 
housing four 0.6-in(12,7-mm) machine guns, The per 
formance of the XA-26A was found to be no better than 
that of the Northrop P-61A Black Widow, which was 
already in production, and the USAAF therefore in 
structed Douglas to concentrate on the attack versions 
of the A-26, development of the night fighting variant 
being discontinued. Max speed. 366 mph (589 km/h) at 
17,000 ft (5 180 m). Time to 20,000 ft (6 100 m), 10.6 min 
Empty weight, 221801b (10061 kg). Max loaded 
weight, 37,000 lb (14 062 kg). Span, 70 ft 0 in (21,94 m). 
Length, 2 ft 6 in (16,00 m). Height, 18 ft 6 n (6,64 m). 
Wing area, 540 sq ft (50,16 mn’). 


‘The sole XA-26A (below) configured as a night fighter 
‘with centimetric radar in the nose. 


DOUGLAS F3D (F-10) 


SKYKNIGHT USA 


DOUGLAS 


the F3D-2 (F-10B). Max speed, 490 mph (788 km/h) at 
15,000 ft (4 570 m). Initial climb, 2,970 fe/min (15 m/sec) 
Range (clean), 1,146mls (1844km) at 455mph 
(732 kavh). Empty weight, 14,989 1b (6 799 kg), Max 
loaded weight, 26,731 Ib (12125 kg). Span, 50ft 9in 
(15,24 m), Length, 45 ft Sin (13,84 m). Height, 16 ft 1in 
(4,90.m). Wing area, 400 sq ft (37,16 m’). 


‘An early F3D-1 in service with Marine squadron 
\VMF-542 and (below) an F-10B transferred to the US 
Ammy for use as an equipment test-bed, 


(Below) Douglas F3D-1 Skyknight all-weather fighte 


DOUGLAS F4D (F-6) SKYRAY USA 


A single-seat shipboard all-weather general-purpose 
fighter featuring a sweptback wing of unusually low 
‘aspect ratio and having no horizontal tail surfaces ~ 
flight control being provided by power-operated ele: 
vons performing the functions of conventional eleva 
tors and ailerons ~ the Skyray was designed by team 
Jed by Edward Heinemann in 1947-48. Two prototypes 
wore ordered under the designation XF4D-1 on 16 


(Below) Douglas FaD-1 Skyray all-weather fighter. 


A contract for three prototypes of the XF3D-1 side-by. 
side two-seat shipboard all-weather fighter was issued 
on 3 April 1946, the first of these flying on 23 March 
1948, The first of 28 production F3D-1s (F-10As), 
powered by two 3.250 Ib st (1 474 kgp) Westinghouse 
334-WE-34 turbojets and carrying an armament of four 
20-min cannon, flew on 13 February 1950. Twelve were 
later to be modified as F3D-1M missile carriers with four 
Sparrow AAMs underwing. Production continued with 
the FaD-2 (F-10B) which, first flown on 14 February 1951, 
differed primarily in having 3,400 lb st (1.542 kgp) J34 
WE-36 engines, 237 being built for the US Marine 
Corps. Some were later converted for special réles, in 
cluding 16 as F3D-2M (MF-10B) missile carriers and 30 
as F3D-20 (EF-10B) electronic reconnaissance and 
countermeasures aircraft. The following data relate to 
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December 1948, The Skyray was designed around the 
Westinghouse J40 engine, but both XF4D-1s were 
initially flown with the 5,000 lb st (2268 kgp) Allison 
J35-A-17, the first flight taking place on 23 January 
1961. Both prototypes subsequently flew with the 
7,000 th st (3 175 kgp) XJ40-WE-6 and, eventually, the 
X,40-WE:8 affording 11,600 tb st (6 262 kgp) with after- 
burning, The failure of the J40 engine led, in March 
1983, to the decision to switch to the Pratt & Whitney 
J5?, this necessitating the re-engineering of some 80 
er cent of the structures, systems and installations. 
On § June 1954, the first production P4D-1 New with a 
4J67-P-2 engine, and deliveries to the US Navy began on 
16 April 1966, a total of 420 having been built when pro- 
duotion terminated in December 1958. Most F4D-1s (re 
designated F-6As in September 1962) were powered by 
the J57-P-8 or -BB rated at 10,200 Ib st (4.627 kgp) dry 


(Above, top) An F4D-1 of VMF(AW)-531 at Cherry Point, 
early 1958., (Immediately above) An F4D-1 of VFAW-3, 
serving in NORAD 1958-63. (Left) An F4D-1 with Marine 
‘Corps squadron VMF-115. 


and 16,000 ib st (7258 kgp) with afterburning, arma: 
ment comprising four 20-mm cannon, ot four external 
packs each containing seven or 19 2.76-in (6,98-cm) 
rockets, or four AAM-N-7 Sidewinder missiles. Max 
speed (clean), 652 mph (1 049 knw/h) or Mach=0.98 at 
35,000 (10670m), 722mph (1162km/h) 0: 
Mach=0,95 at sea level. Initial climb, 18,300 f/min 
(92,96 m/sec). Empty weight, 16,024 ib (7 268 kg). Max 
loaded weight, 28,0001b (12 701 kg). Span 33 6 in 
(10,21 m). Length, 45 ft44% in (13,84 m). Height, 13 ft 01 
(3,96 m), Wing area, 657 sq ft (51,76 m) 
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DOUGLAS F5D SKYLANCER USA 
Although possessing a similar general configuration to 


‘that of the F4D-1 and initially being known as the 
PAD-2, the F5D-1 retained only the planform of the low 


aspect ratio swept wing of its predecessor. The wing 
was of appreciably thinner section, the fuselage was 
slimmer and longer, and the vertical tal surfaces were 
substantially enlarged. Internal fuel capacity was in- 
creased by some 36 per cent and it was proposed that 
the definitive production FSD be powered by the 
General Electric J79 turbojet. Nineteen FSD-1s were 
ordered for US Navy evaluation in the all-weather ship: 
board fighter réle, but only four of these had been com. 
pleted when the Skylancer programme was curtailed in 


(Below) Douglas F5D-1 Skylancer shipboard fight. 


(Below) The first of four FSD-1 prototypes seen soon 
after commencement of 1956 flight test programme. 


DUCROT 


1956. All four of these were powered by the Pratt & 
Whitney J57-P-8 rated at 10,200 lb st (4627 kgp) dry 
and 16,000 Ib st (7 258 kgp) with afterburning, the first 
of these flying on 21 April 1956. The proposed arma- 
ment comprised four retractable rocket. launchers 
accommodating a total of 72 2-in(S-cm) rockets or four 
20-mm cannon, with two Sparrow Il AAMs on under- 
wing pylons. Max speed, 749 mph (1205 km/h), or 
‘Mach=0,986 at sea level, 953 mph (1534 km/h), or 
Mach=144 at 35,000 ft (10670m). Initial climb, 
20,790 fv’min (105,61 m/sec). Range (clean), 1,335 mis 
(2.148 km) at 601 mph (968 km/h) at 37,500 ft (11 430 m), 
Empty weight, 17,444 lb (7 912 kg). Max loaded weight, 
(29,122 lb (13 210 kg). Span, 33 ft 6 in (10,21 m). Length, 
59 fe 935 in (16,40 m). Height, 14 ft 94 an (4.51 m), Wing 
area, 557 sq ft (51,75 m’) 


DUCROT SLD Italy 


During World War 1, « number of Italian industrial con 
cerns were invited to convert their facilities to cater for 
aircraft manufacture, one such being the Palermo: 
based firm of Viiorla Ducrot, which, in February 1916, 
Initiated licence manufacture of flying boats. Anxious 
to progress from licensee to prime contractor, Ducrot 
established its own design office under Ing Manlio Stia- 
velli, who, with Guido Luzzatti, designed a high-per 
formance single-seat fighter, the SLD (Stiavelli-Luz: 
zatti-Ducrot). Powered by a 200 hp Hispano-Suiza 35 
engine, the SLD placed emphasis on aerodynamic 
cleanliness, featuring an oval-section plywood mono: 
coque fuselage which was carried above the lower 
wing by struts which also carried the undercarriage. 


(Above) Aerodynamic cleanliness was an obvious 
feature of the single example of the Ducrot SLD. 


(Left) Second of the four Skylancers that, originally 
ordered as F4D-2Ns, underwent flight testing during 
1956-57. 


(Below) The Ducrot SLD single-seat fighter, 
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‘Trials commenced in October 1918, but no details of the 
results of these survive. Max speed, 186 mph 
(300 km/h), Time to 16,4085 ft (5 000 m), 10.0 min. Empty 


weight, 1.345 1b (610g). Loaded weight, 1,7861b 
(810g). Wing area, 236.8 sq ft (22,00 :m") 
DUFAUX France 


In the early spring of 1916, Armand Dufaux completed 
the prototype of an original two-seat fighter biplane in 
Which a 110 hp Le Rhone 9J air-cooled rotary engine 
was butied in the forward fuselage to drive a two 
bladed propeller amidships, the union between the for- 
ward and rear fuselage sections being provided by a 
substantial tubular member which passed through the 
propeller hub, this support being augmented by tle 
rods between the undercarriage V-struts and the tall 
skid support, Tho pilot and gunner sat in side-by-side 
staggered seats immediately ahead of the engine, the 
latter (to starboard) having a single 7,7-mm Lewis gun. 
Built by the Société pour la Construction et I'Entretien 
d’Avions (CEA), the Dufaux fighter commenced official 
tests at Chateaufort in April 1916, but the problems of 
engine cooling, structural rigidity, etc, apparently mil 
tated against further development. Max speed, 
87 mph (140 km/h) at sea level. Time to 6,560 tt 
(2000 m), 13.15 min. Endurance, 2.0 hrs. Empty weight, 
1,168 lb (530 kg), Loaded weight, 1,691 1b (740 kg). 


Span, 26 ft 1% in (7,96 m). Length, 20 fe 01m (6.10 m), 
Height, 9 ft 114 in (2,80 m). 


‘The extraordinary Dufaux fighter (above and below) in 
which the engine drove a propeller amidships. 


DUFAUX AVION-CANON 


Armand Dufaux's avion-canon was one of the most 
original fighters of World War I in that it was designed 
around fixed forward-firing 37-mm Hotchkiss cannon. 
The aircraft itself was of conventional layout, being a 
single-bay single-seat biplane with a two-bladed trac- 
tor propeller. In order to cater for the centrally-mounted 
cannon firing through a hollow propeller shaft, two 


France 
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nine-cylinder air-cooled rotary engines were mounted 
athwartships. The cannon passed between the 
engines and the hollow propeller shaft was driven by 
bevel gearing. Built in the workshops of the CEA, 
Dufaux's avion-canon was tested in 1917, and allegedly 
achieved speeds in excess of 124 mph (200 knvh), It 
was demonstrated before the Minister of Aviation of 
the day, but further development was not pursued and 
neither illustrations nor data relating to this extra- 
ordinary fighter appear to have survived. 


E 


EBERHART XFG-1 
(COMANCHE) 


USA 


‘The Eberhart XFG-1 (above and below) in its definitive 
form with extended-span upper wing. 


‘The Eberhart Aeroplane and Motor Company (formerly 
Eberhart Steel Products Company) produced its first 
original aircraft in 1927. This, the XFG-1 single-seat 
shipboard fighter for the US Navy, appeared in June of 
that year. Assigned the company name "Comanche 

the XFG-1 was of welded steel-tube and dural con 
struction with fabric skinning, and was powered by a 
45 hp Pratt & Whitney R-1340-C Wasp nine-cylinder 
air-cooled radial. An unusual feature of the XFG-1 de- 
ssign was the application of sweepback to the upper 
mainplane and forward sweep to the lower. Atan early 
test stage the span of the upper wing was increased 
from 28 ft 9 in (8,76 m) to 32 ft On (9,75 m). The sole 
prototype was tested by the US Navy during Novem 
ber-December 1927, and then returned to the manufac: 
turer for reconstruction as the XF2G-1 (which see). Max 
‘speed, 155 mph (249 km/h). Time to 5,000 ft (1 625 m), 
37min. Empty weight, 2,1451b (973g). Loaded 
weight, 2,938 Ib (1333 kg). Span, 32 ft Oin (9,75 m). 


Length, 27 ft 3in (830m). Height, 
Wing area, 241 sqft (22.38 m*) 


ff 10in (3,0 m). 


EBERHART XF2G-1 USA 


(Above) The Eberhart XF2G-1 float-equipped fighter 
evaluated at Anacostia during January-March 1928. 


After US Navy trials with the XFG-1, the prototype was 
retumed to Eberhart to be reworked as a single-seat 
float fighter under the designation XF2G-1. Re-engined 
with a Pratt & Whitney R-1340-D Wasp of 400 hp, re: 

taining the longer span wings, and equipped with a 
‘central main float and outrigger stabilising floats, the 
fighter was returned to Anacostia in January 1928, US 
Navy trials continued until March of thst year, when 
the prototype was destroyed and further development 
abandoned. Max speed, 157 mph (253 kxw/h). Loaded 
weight, 3,142 Ib (1425 kg), Span, 32 ft 0in (9,75 m) 

Length, 26 ft 3% in (8,02 mn). Height, 9 ft 944 in (2,99 m), 

Wing area, 241.26 sq ft (22,41 m*), 


ELIAS EM USA 


To meet a US Marine Corps requirement for a two-seat 
multi-rOle aircraft suitable for use as a fighter, light 
bomber or observation aircraft on wheel undercarriayo 
or floats under conditions of minimum servicing facil 
ities, G Elias & Brothers designed and built the EM-1 
This appeared in 1922 with a 300 hp Wright-Hispano: 


‘One of the Elias EM-2 fighters (above) fitted with 
central main float and outrigger stabilising floats, 


Suiza “H" engine and wheel undercarriage. The EM-1 
‘was initially flown as an unequal-span biplane, but 
arly flight testing dictated the extension of the lower 
‘wing to match the span of the upper wing, A further six 
aircraft had meanwhile been ordered, but, as the initial 
aircraft had proved underpowered, these were fitted 
‘with the 400 hp Liberty and designated EM-2, The first. 
EM-2 was delivered to the USMC and the remaining 
five to the US Navy (one as an observation aircraft 
under the designation EO-1), and these were flown 
with wheel undercarriages and both with twin floats 
and with single main float and outrigger stabilising 
floats. The USMC multi-ole (EM=Marine Expedition: 
ary) requirement proved short-lived, but provided a 
basis for the further development of true two-seat 
naval fighters. The following data relate to the Liberty 
engined EM-2 with wheel undercarriage. Max speed, 
111 mph (178 kan/h), Loaded weight, 3,916 tb (1.776 kg) 
Span, 39ft Bin (12,09 m). Length, 28 ft 6 in (8,68 m). 
Height, 10 ft 9 in (3,28 m). 


ENAER PANTERA 
(MIRAGE 50CN) (France) Chile 


Like the Atlas Cheetah (which see), the Pantera 
(Panther) was an extensive modification and upgrade 


(Left) The prototype Pantera upgrade of the Mirage 
S0CH performed in Chile with the aid of IAI kits, 
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of the Dassault Mirage, but, in this case, by ENAER 
(Empresa Nacional de Aeronautica) with the aid of kits 
provided by IAI (Israel Airoraft Industries), The Pantera 
had non-moving foreplanes, or canards, an IAI Kir C7- 
type extended nose, and IAI pulse-Doppler radar and 
generally upgraded avionics and weapons systems. 
Flight testing of the foreplanes and more minor aero- 
‘dynamic modifications began early 1986 with one ofthe 
six Mirage 50CHs of the Fuerza Aérea de Chile. This 
same aircraft was subsequently upgraded to the 
initially-proposed avionics standard and rolled out by 
ENAER on 14 October 1988 as the Pantera (Mirage 
S0CN). Changes in the avionics specification delayed 
the upgrade programme, and trials of the definitive 
system began with a two-seat Mirage 5ODC early 1991 
Upgrade of the Mirage fleet to Pantera standard then 
began at a rate of four aircraft annually, with com: 
pletion scheduled for late 1994. The Pantera retained 
the SNECMA Atar 9K with an afterburning thrust of 
15,873 tb (7 200 ka) and paired 30-mm cannon. Data are 
‘essentially similar to those of the Mirage 60. 


Russia 


ENGELS MI 
1n 1916, several single-seat fighter flying boats were de- 
veloped to meet a requirement formulated by the Ditec 
torate of Naval Aviation for what was referred to as a 
“counter-fighter"; a water-borne fighter intended 
specifically to oppose the Albatros W 4 that had 
appeared in the Baltic. The most novel of the con: 
tenders was the MI (Morskai istrebitel) designed by Ye 
R Engels. Flown at the beginning of December 1916 
this was a parasol cantilever monoplane flying boat 
‘with a V-section hull, downswept wingtips incorporat: 
Ing flotation chambers providing the necessary 
stability on the water, Control was by wing warping, 
power was provided by a pusher Gnome-Monosou: 
pape rotary of 100 hp and provision was made for a 
single fixed forward-firing 7,62-mm Maxim gun. During 
its initial flight at the beginning of December 1916, the 
Engels MI achieved 106 mph (170 km/h), and although 
Yt suffered an accident during its third flight (the star 
board rear spar breaking and the wing warping cable 
fouling the propeller), an order was placed with the 
Mel'tser factory on 27 April 1917 for 60 examples 
powered by the 120hhp Le Rhone, The first was com: 
pleted on 24 August 1917, and the second two weeks 
later, on 9 September, one being transferred to the 
Navy on 10 October, but work at the factory subse- 
quently came to a standstill. The second example was 
‘ovenitually delivered to the Naval Aviation School at 
‘Nizhny Novgorod (Gorky) in March 1920, and tested 
with skis, but no others were completed. Empty 
weight, 491 (385g). Loaded weight, 1,224 lb 
(655 kg). Span, 29 ft 6¥ in (9,00 m). Length, 24 fe 7% in 
(7,50 m). Wing area, 152.85 sq ft (14,20 m’). 


‘The Engels-designed MI water-borne fighter (below). 


ENGINEERING DIVISION 
(POMILIO) FVL-8 USA 


‘Atthe request of the US Army's Engineering Division at 
‘McCook Field, Ottorino Pomilio of the Turin-based com 
pany of Pomilio Brothers undertook the design of a 
single-seat fighter around the then-new 280 hp Liberty 
eight-cylinder water-cooled engine. Designated FVL-, 
the Pomilio-designed fighter was of wooden construc- 
tion with plywood fuselage skinning and carried an 
‘armament of twin synchronised 0.3-in (7,7-mm) Vickers 
‘machine guns. Six prototypes of the FVL-8 were builtin 
Indianapolis, the first of these being delivered in 
February 1919, but no series production was under- 
taken, Max speed, 133 mph (214 km/h), Empty weight, 
1,726 lb (783 kg). Loaded weight, 2,284 lb (1.036 kg) 
Span, 26ft Bin (8,13m). Length, 21ft 8in (6,60 m). 


ENGINEERING DIVISION 


(Above and below) The Pomilio-designed FVL-8 
conceived for the US Army's Engineering Division and 
of which six were built in Indianapolis. 


Height, 8f 2in (249m). Wing area, 284 sqft 
(26,38 m). 

ENGINEERING DIVISION 

VcP-1 USA 


Designed in 1918 by Alfred Verville and Capt V E Clark, 
the VCP-1 (the designation indicating Verville-Ciark 
Pursuit) single-seat single-bay fighter biplane was 
‘built at McCook Field and powered by a 300 hp Wright- 
Hispano “H” engine. Advanced features for its time in- 
cluded a laminated wood veneer fuselage and type 
interplane struts, and the first of the two VCP-1 proto- 
types was completed and flown in August 1919, initially 


‘The sole example of the VCP-1 completed (above and 
below) with the original annular radiator. 


with an annular radiator and large spinner. A more con: 
ventional radiator and spinner combination was sub- 
sequently adopted, and the sole VCP-1 completed was 
eventually fitted with a 660 hp Packard 142026 12- 
cylinder Vee engine to participate in the 1920 Pulitzer 
Prize Race as the VCP-R. Further modifications were in- 
corporated for the 1922 Pulitzer Prize Race and the de- 
signation changed to R-l. Max speed. 154 mph 
(248 kaa/h) at sea level, 152 mph (246 km/h) at 6,500 tt 
(1960 m). Initial climb, 1,690.t/min (8,58 m/sec’ 
Range, 298 mis (479%m). Empty weight, 2,014 lb 
(913 kg). Loaded weight, 2,669 1b (1211 kg), Span, 32 ft 
0in(9,75 m). Length, 22 ft 4 in (6,81 m). Height, 8 fe in 
(2,54 m), Wing aroa, 269 sq ft (24,99 m:). 


ENGINEERING DIVISION PW-1 usa 


‘The PW-1 (above) with the original tapered wings, later 
replaced by thicker, straight-chord wings. 


Another Vervile-Clark design, initially to be known as 
the VCP-2, the PW-1 was essentially a derivative of the 
VCP-1 with a rectangular-section steel-tube fuselage 
with fabric skinning and a 360 hp Packard 14-1237 
engine. One static test and one flying model were 
ordered, the latter being flown for the first time in 
November 1921. The tapered wings of the PW-1 were 
later replaced by new straight-chord wings with a 
thicker-seotion Fokker aerofoil and with which the pro- 
otype fighter was redesignated PW-1A. The upper 
‘wing hada shorter span than that of the lower wing (an 
arrangement also adopted by the designers for the 
‘TP-1), The performance of the PW-1A proved markedly 
inferior to that of the PW-1, Plans were formulated to 
produce the PW-1 with the Curtiss D-12 engine, but 
these failed to materialise and development was con- 
fined to the single flying prototype. Max speed, 
146 mph (235 km/h) at sea level, 144 mph (232 kmh) at 
6.500% (1980m). Endurance, 25hrs at 131mph 
(211 km/h). Empty weight, 2,0691b (998 kg). Loaded 
weight, 3.0051b (1363 kg). Span, 32 t Oin (9,75 m) 
Length, 22ft 6in (6,86 m). Height, 8 ft 4 in (2,64 m). 
Wing area, 269 sq ft (24,99 m’). 


ENGINEERING DIVISION TP-1 usa 


The last fighter to be built by the US Army itself, the 
TP-1 two-seat fighter was designed by Verville and 
Clark, and built at McCook Field. Powered by a 423 hp 
Liberty 12 water-cooled engine, only one TP-1 was com- 
pieted (a second being adapted while still under con: 
struction as an observation aircraft under the designa- 
tion CO-S) and performance was considered 
inadequate for the fighter r6le. This aircraft was sub- 
sequently fitted experimentally with a turbo-super 
charger with which it attained 160 mph (241 kan/h) at 
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ENGINEERING DIVISION 


‘The TP-1 two-seater (above) was the last fighter 
actually to be built by the US Army itself 


20,300 ft (6 190 m). An unusual design feature of the 
TP-1 was the fact that the upper wing had a smaller 
span and narrower chord than the lower wing. Arma 
ment comprised two fixed forward-firing 0.3:in (7,7- 
mm) Browning guns, twin Lewis guns of the same 
calibre on a ring mounting In the rear cockpit and an- 
other Lewis firing downward through a floor hatch. On 
27 March 1924, the sole TP-1 (meanwhile redesignated 
XTP-1) established a record by lifting # 551-Ib (250 kg) 
load to 29,462 ft (8 980 m) and, two months later, on 21 
May, a 1,102-Ib (500-kg) load to 28,149 ft (8 578 m), Max 
speed, 129 mph (207 km/h) at sea level, 123 mph 
(198 kin/h) at 6,500 fe (1 980 m). Initial elim, 495 ft/min 
(2,6 m/sec). Endurance, 3.6 hrs. Empty weight, 2,748 Ib 
(1246 kg), Loaded weight, 4,369 ib (1979 kg). Span, 
36 fr 0 in (10,97 m). Length, 25 ft 1 in (7,64 m). Height, 
10 ft 0 in (3,05 m). Wing area, 375 sq ft (38,84 m*) 


EULER “'GELBER HUND"” 


August Euler, proprietor of the Euler-Werke, near 
Frankfurt am Main, obtained a patent in 1912 for a fixed 
forward-firing machine gun aimed by steering the air 
craft on which {t was mounted in the direction of the 
target. This development was demonstrated to the 
German military authorities on 10 May 1912, the gun 
being mounted on a two-seat pusher biplane named 
"Gelber Hund” (Yellow Dog), In 1916, the Euler-Werke 
produced a single-seat fighter, which, also known as 
the "Gelber Hund", mounted a single fixed forward- 
firing 7,92-mm Maxim MG 08/16 machine gun in the 
nose of a short fuselage nacelle, power being provided 
by a 120 hp Mercedes D Ill engine mounted at the rear 
of the nacelle. The propeller rotated between twin 
wire-braced steel-frame booms carrying the tail 
assembly, The "Gelber Hundt” failed to attract a pro: 
duction order and no specification has apparently sur 
vived. 


Germany 


Known as the "Gelber Hund’, this single-seat pusher 
(below) was the first Euler-Werke fighting scout, 


EULER 
(VERSUCHSZWEISITZER) Germany 
In parallel with the single-seat “Gelber Hund’, the 


Euler-Werke built, as a private venture, a two-seat 
fighter of generally similar configuration referred to 
simply as a versuchszweisitzer (experimental two-sea- 
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ter). Intended primarily for anti-airship and escort 
tasks, and powered by a 160 hp Mercedes D Ill engine, 
the versuchszweisitzer appeared in the late autumn of 
1915, and, in its initial form, featured a rotating turret for 
@ gunner in the extreme nose of the fuselage nacelle, 
the pilot being accommodated aft. The turret was pro- 
vided with a single Bergmann MG 15n/A machine gun. 


Euler's original two-seat fighter (above) in its original 
form with nose turret and (below) in its final form with 
faired, pulpit-like gun position. 


After initial trials, the fuselage nacelle was rebuilt, the 
pilot being moved forward in the nose and provided 
with a fixed forward firing Bergmann gun, and the gun- 
ner being accommodated in a pulpit-like open-frame 
turret providing a 360-deg field of fire and mounting a 
single Parabellum MG 14 machine gun. Inan attemptto 
reduce drag, the frame supporting the turret ring 
mounting was subsequently faired in and the forward 
decking of the fuselage nacelle was raised to partially 
enclose the fixed gun, but further development was 


abandoned shortly afterwards. Time to 9840f 
(3.000m), 44 min. Endurance, 4 hrs. Span, 48 f 634 in 
(14,80 m), Length, 30 ft 6 in (9,30 m). Height, 10. 6 in 
(3.20 m), Wing area, 566.20 sq ft (62,60) 


EULER DI 


Germany 


‘The Euler D I (above) adhered closely in design to that 
of the highly-successful French Nieuport 11. 


‘The success at the frontof the Nieuport 11 prompted the 
German authorities to request several manufacturers 
to design aircraft based on the French fighter, that pro- 
duced by the Euler-Werke as the company's DI prob: 
ably adhering most closely to the original. Powered by 
an 80 hp Oberursel U O seven-cylinder rotary and 
mounting a single 7,92-mm machine gun, the D I proto- 
type was flown in the autumn of 1916, and an initial 
series of 50 was ordered in October of that year, despite 
the fact that type testing at Adlershof was not to be 
completed until January 1917. Two Euler D 1s (presum. 
ably prototypes) were recorded as being at the front at 
the end of October 1916, but the production aircraft was 
to be employed primarily as a fighter trainer. A further 
50 were ordered with the completion of the Adiershof 
trials, but part of this order was later transferred to the 
Dil (which see), Max speed, 87 mph (140 kav). Time 
to 6,560 ft (2.000m), 12.5 min, Empty weight, 838 Ib 
(380 kg). Loaded weight, 1,323 tb (600 kg). Span, 26 ft 
67% in (8,10 m). Length, 19 ft 0¥4 in (6,80 m). Height, 8 fr 
834 in (2,66 m). Wing area, 139,93 sq tt (13,00 m*), 


EULER DIL 


‘The Euler D Il was essentially a re-engined DI, the air 
frame being virtually unchanged and the power plant 
being « 100 hp Oberursel U I seven-cylinder rotary, A 
batch of 30 D Il fighters was ordered in March 1917, but 
owing to tardiness on the part of the Euler-Worke in 
producing these, deliveries did not commence until the 
following December and, in consequence, the D II was 
relegated to the Jagdstaffelschulen with which it 
served until the end of hostilities. Max speed 90 mph 
(145 kam/h), Time to 6,560 ft (2.000 m), 9.6 min, Endu 
rance, 1.5 hrs. Empty weight, 838 lb (380 kg). Loaded 
weight, 1,356 1b (615 kg). Span, 24ft 6in (7,47 m). 
Length, 19 ft 6% in (6,94 m). Height, 9 ft 0.in (2,76 m), 


Germany 


‘The Euler-Werke was tardy in producing the D Il 
(below) and it was thus relegated to training. 
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EULER DREIDECKER 
(Type 2) 


Germany 


(Above) The first triplane fighter produced as a co- 
operative effort by Euler and Hromadnik in 1917 


1n 1917, the Austro-Hungarian engineer Julius Hromad- 
nik joined forces with August Euler, the result of this 
partnership being a series of private venture biplane, 
triplane and quadruplane fighters comprising approxi: 
mately half of the 22 experimental aircraft produced by 
the Euler-Werke during World War I. The first-known 
Euler experimental fighter triplane developed in collab 
‘oration with Hromadnik was first reported in July 1917. 
this being Euler's second wartime triplane as, in 
[August of the previous year, the company had flown a 
jbide-by-side two-seat training triplane powered by a 
220 hp eight-cylinder Mercedes DIV engine. The 
fighter triplane was powered by a 14-cylinder two-row 
Oberursel U Ill engine of 160 hp and featured I-type 
Istruts between the centre and lower wing, and V-type 
‘struts between the centre and upper wing. Disappoint 
ing performance led to the modification of this experi 
mental fighter to biplane configuration and in this for 

it was still under toot in April 1918, No specification is 
available, 


EULER DREIDECKER 
(Tyre 3) 


‘An entirely new single-seat fighter triplane produced 
bby the Euler-Werke with the assistance of Julius Hro: 
madnik was flown for the first time in November 1917. 
Built, like its predecessor, as a private venture, it had 
parallel-chord equi-span wings with Iype interplane 


Germany 


struts and a 160 hp Mercedes Dill engine. This type 
evidently fell short of requirements as, like the earlier 
fighter tiplane, it was rebuilt in biplane form (see Dop- 
peldecker Type 1) for further trials. No specification is 
available. 


(Below) The Euler-Werke triplane fighter (Type 3). 


Referred to as a quadruplane, the Euler fighter (above 
and below) was technically of triplane form, 


(Above) The private-venture Type 3 triplane was the 
‘second Euler-Werke fighter of this configuration. 


Confused erroneously with the D Il, the Euler Type 2 
biplane (below) appeared in April 1918. 


EULER 


Although referred to as a vierdecker (quadruplane), 
this Euler fighter powered by a 100 hp Oberursel UT 
seven-cylinder rotary, which commenced its flight test 
programme in December 1917, was technically a tri 
plane in that the top surfaces were, in fact, full-span 
ailerons acting as a controllable fourth wing surface. 
The poor performance demonstrated curing evaluation 
at Adlershof, which was continuing in May 1918, pre- 
cluded further military interest in the design, although 
a second prototype was completed with a 110 hp Goe- 
bel Goe II seven-cylinder rotary. Both prototypes were 
transported out of the Allied zone of occupation in 
December 1918. Empty weight, 1,948 1b (883,5 kg) 


Loaded weight, 3,054 Ib (1385,5kg). Wing area, 
497 sq ft (46,17) 

EULER DREIDECKER 

(Type 4) Germany 


‘The most successful of the Euler-Hromadnik fighter tri 
planes was powered by the newly-perfected Goebel 
Goe Ill nine-cylinder rotary engine of 180 hp. By virtue 
of having achieved an altitude of 16,406 ft (5 000 m) in 
13.5 min, the Goe Ill-powered triplane was demon: 
strated during the second D-type contest at Adlershot 
in May 1918, However, service pilots were unimpressed 
by the fighter, the tailplane of which was severely 
damaged during taxying, and the aircraft was returned 
to the Euler-Werke in consequence, remaining there 
until removed from the factory in December 1918, No 
specification is available. 


‘The most successful of the Euler-Hromadnik triplanes 
was the extremely neat Type 4 illustrated above. 


EULER DOPPELDECKER 
(Type 1) Germany 
In April 1918, the Inspektion der Flegertruppen 


(Idfieg) reported that the Mercedes D Ill-powered tri: 
plane fighter (Type 3) had been rebuilt as a biplane and. 
that altitude test fying was imminent. Official eval- 
uuation continued throughout May, during the course of 
which the I-type interplane struts were replaced by 
V-type struts and the inverted V-type struts of the 
cabane gave place to paired individual struts on each 
side, Testing appears to have been inconclusive, the 
prototype eventually being returned to the Euler 
Werke. No specification is available, 


‘Seen below in its initial form, the Type 1 Euler biplane 
‘was, in fact, the Type 3 triplane rebuilt, 


EULER DOPPELDECKER 
(Type 2) 


Germany 


An extremely compact fighter biplane powered by the 
160hp Siemens und Halske Sh Ill counter-rotating 
engine driving a four-bladed propeller was flown for 
the first time in April 1918 by the Euler- Werke, This air 
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(Above) The compact Type 2 Euler fighting biplane. 


craft (which has been confused with the Euler D 11) was 
a parallel-chord equi-span single-bay biplane and wa 
reputed to possess an exceptional performance. It 
scheduled to participate in the second D-type 
in May, but did not appear, and its subsequent testing 
was reportedly restricted. No specification is available. 
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‘Tho final Euler fighting triplane (Type 5) is seen above 
{n its original form and below after the application of 
increased gap and deeper cabane. 


EUROFIGHTER 


TYPHOON International 
By 1983, five Eu nations ain, France 
Germany, Italy, and Spain, had combined to develop 


an agile multi-role figh 
tion of Soviet combat ai 
psortium to develop Rafale 
remaining four continued. The fi 
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‘The second of the development-batch Eurofighters 
(above) was completed by BAe in the UK during 1994. 
‘The prototype EFA configuration is depicted (below). 
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FAIREY HAMBLE BABY 


flap attached to each mainplane of the redesigned 
wing to act as ailerons in normal flight, but capabile of 
being deflected as lift-incteasing devices for take-o!! 


embly was redesigned and 
rey designed were fitted, Armament consisted 
of a single synchronised 0,303-in (7,7-mm) machine 
jun with provision for two 65:Ib (29,5-kg) bon 

first 50 alzcaft were powered by the 110 hp Clerget 
aty engine and the 

and Sons) had the 130 hp Clerget 


and landing. The tail 


maining 130 
by Parnall The 
built by Parnall wore fittod with whee 

ible Baby 
ware operated by the 


undereartiages and known aa Hat 
The Hamble Babie 
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the Mediterranean and the Aegean, 
nor of 1917. Tho data rolate 
Max speed, 90 mph (145 km/h) at 
mi to 2.000 fe (Bi 5 ann 
Empty woight, 1 
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). Height 
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(Above) A Fairey-built Hamble Baby fighter floatplane 
derived from the Sopwith Baby, and (below) a Parnall- 
built Hamble Baby Convert. 
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‘The massive Fairey F2 (below) multi-engined multi- 
seat fighter that entered flight test in May 1917. 


Armament con: 
machine gun on a 
similar installation immediately aft of the 
jole prototype made its official first flight 
1917, but Admiralty interest in the F.2 had waned by 
then, and no further development was undertaken as 
no use had been found for the large, relatively slow 
multi-engined, multi-seat fighter. Max speed, 93 mph 
(150 km/h) at sea level. Time to 6,000 ft (1525 m) 
6.0 min. Endurance, 3.5 hrs. nt, 4,880 Ib 
3 kg). 77 ft Om (2 h, 40 ft 6 in 
(12,34 m), Height, 13 f¢6 in (4,11 m), Wing area, 814 sq ft 
(76,62 m’). 
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on 17 May 


FAIREY PINTAIL 


Designed to meet the require 

XXI specific calling for 

fighter-reconnalssance aircraft, the Pintall flew on 7 

July 1920 powered by a 475 hp Napier Lion 12-cyli 

a broad-arrow water-cooled engine. Initially flown v 

c an orthodox twin-float undercarriage, it was | 

with wheels retracting into float housings. The arma 

ment comprised a fixed forward-firing 0,303-in (7,7 

mm) Vickers machine gun and a Scarff ring-mounted 

Lewis gun of sim ibe for the second 

her. The second pr e, the Pintail Il, which fi 

25 May 1921, 

third proto 

th 1921, hhad fix and the cam 
ber of the wing trailing edges of all three prototypes 

varied, Three Pintails were ordered by the 
L perlal Japanese Navy in August 1923, the first of the 


(Above) Full-scale Flycatcher replica, flown on 23 July 
1979, and (below) general arrangement drawing. 


is “2a : 


could b 


t referred to as the Pintail IV, being flown on 20 August 

k 1924. The Pintail IV differed from the Ill in hav 

4 (22,86 cm) increase in the wing/fuselag =: 
speed, 125 mph (201 km/h), Time to 6,000 ft (1 526 m), =r 
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5 kg). Span, 40 ft 
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quently bi 
1930, a 


(Below) The Pintail IV amphibious fighter of which 
three examples were supplied to the Japanese Navy. 


id th 


Neet Air Arm until the Nimrod 
e in 1932, The production mod 

pow V and carried an 
mament of t mm) Vickers machine 


guns, The data rel 
Jaguar 


n with the 


31 mph 150m). Time to 
lane 5,000 fi 2.098 Ib 
nall 924 ka) 


FAIREY FLYCATCHER 


‘The Flycatcher was designed to Specificati 
single-seat shipboard fighter capable of being fitted 
with floats or an amphibious undercarriage. Primarily 
of wooden construction with fabric skinning and 


powered by a 400 hp 14-cylinder Armstrong Siddeley 
Jaguar I radial, the first prototype Flycatcher flew on 


28 November 1922. It was later 
Bristol Jupiter IV nine-cylinder 
‘The second prototype. flown on 5 May 1923, 
pleted as a twin-float seaplane with a Jaguar Il 
‘and the third prototype was fitted with an ai 


‘The last of the second production batch of Fairey 
Flycatchers (below) delivered to the FAA early 1924 


‘The sole prototype of the Flycatcher If (above) was 
flown with both wheel and float undercarriages, 
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FAIREY 


being simultaneously fitted with metal wings. Arma 
ment comprised two 0.303:in (7,7-mm) synchronised 


Vickers Mic machine guns and the sole prototype was 
tten-off in a take-off accident on 8 May 1929. Tho fol 
late to the prototype in its definitive 


dH 246 kun/h). Loaded weight, 
3.266 Ib (1 481 kg ft On (10,67 m). Length, 
4 ft 9 in (7,55 m). Height, 10 ft 9 in (3,28 m), 

FAIREY FIREFLY I UK 


A private-venture single-seat fighter designed by Mar 
el Lobelle around the 430 hp Curtiss D.12C direct 
drive unsupercharged 12-cylinder liquid-cooled 


wn for the first time on 9 
1825. Of mixed, mainly wooden, construc 
‘ofly Thad a small retractable radiator inter 
with wing radiators, and armarent com: 
ed two 0.903:in (7,7-mm) Vickers machine gun: 
5 through troughs in the fuselage ‘The Firefly 


engine, the Firefly I was fi 
mber 


ton, 
nnected 


fits American engine, but it served to provide 

for a further private-venture design, the 
I. Max speed,186 mph (298 km/h). Time to 
(1625 m), 2.4 min. Loaded weight, 2,724 Ib 
kg). Span, 31 ft 6 in (9,60.1m). Length, 24 fe 10 in 
7 mm), Height, 9 ft in (2,76 m), Wing area, 236.8 sq ft 


(Above) The Curtiss D.12C-engined Firefly I which 
entered flight test in November 1925, 


FAIREY FIREFLY IIM 


essing virtually 


UK (Belgium) 


nonality in either struct 
eding fighter of th 
name, U a further private-venture de 
sign of Marcel Lobelle and was intended to meet the re 
of Specification F.20/27 for a single-seat 
ceptor. Of mixed construction, the Firefly Il was 
wered by @ 480 hp Rolls-Royce F.XIS (Kestrel [1S) 12. 
cylinder liquid-cooled engine and was flown on 5 

ebruary 1929, participating in the Air Ministry's 
fighter competition in that year (wherein the ultimate 
victor was the Hawker Fury). Subsequently, the proto 
type was rebuilt with an all-metal structure, a fixed 
\diator bath (replacing a retractable radiator intercon: 
cted wit qned ver 
tical tail surfaces and designation changed to Firefly 
M_ A contract was placed in 1930 for 26 aircraft for the 


quirements 


c surface cooling system), red 
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Koy to Fairey Flycatcher 
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Belgian Aéronautique Militaire (the "M" suffix indicat- 
ing all-metal construction then being discarded). A 
further 62 were built by Avions Fairey at Gosselies for 
the Belgian service, plus one for the Soviet Union, and 
‘two were later modified as Firefly IVs, The Firefly 1V dif- 


fered in having @ 785 hp Hispano-Suiza 12Xbrs engine, 
but offered insufficient performance improvement to 
warrant further development, the Kestrel IIS being re- 
stored in one and the other being transferred to the 
parent company in the UK for trials. Max speed, 


175 mph (282 km/h) at sea level, 223 mph (359 km/h) at 
13,126 ft (4 000 m). Time to 19.685 ft (6 000 m), 10.9 min, 
Empty weight, 2.387 lb (1083 kg). Loaded weight, 
3,285 Ib (1 490 kg). Span, 31 ft 6 in (9,60 m) Length, 24 ft 
Sin (7,52 m). Height, 9ft 4 in (2,85 m), Wing area. 
236.8 sq ft (22,0 m’), 


(Left) The prototype Firefly IIM seen in July 1930 with 
civil registration, and (below) three-view drawing of 
the series Firefly Il. 
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(below) Firefly If of Belgian 3° Esc, 1! Groupe. 


‘The Firefly Il prototype (above) in original form, and 


FAITREY FIREFLY IM UK 


A shipboard derivation of the Firefly II was evolved by 
the parent company to meet Specification N,21/26 
(amended) and flown for the first time on 17 May 1929. as, 
the Firefly IIL Powered by a Rolls-Royce F_XIMS engine 
(later replaced by an F-XIS), the Firefly III featured 
larger-area wings than the Mk Il. During the summer of 
1929, itwas largely rebuilt as the Firefly IIIM with an all 

metal structure and strengthened for catapulting, re- 

appearing in December 1929. Armament comprised 
two 0.303-in (7,7-mm) Vickers machine guns and provi- 

sion was made for four 20-Ib (9-kg) bombs. Beaten in 
the competition for a shipboard fighter replacement by 
the Hawker Nimrod, the Firefly ITM was fitted with two 
floats and was subsequently used asa trainer and prac 

tice aircraft by the RAF Schneider Trophy Team. The 
following data relate to the Firefly IM with wheel 
undercarriage. Max speed, 188 mph (302 km/h) at sea 
Jevel. Time to 5,000 ft (1525 m), 2.8 min. Max loaded 
weight. 3,816 Ib (1731 kg). Span, 33 ft 6 in (10,21 m). 
Length, 25 ft 4 in (7,72 m). Height, 9ft 4 in (2,85 m). 


‘The Firefly 111M (above) flying in July 1932 in its 
definitive form, and (below) at Calshot with floats with 
which it completed more than 80 test hours. 


FAIREY FLEETWING UK 
A two-seat fleet fighter-reconnaissance aircraft, the 
Fleetwing was designed by Marcel Labelle to fulfil Spe- 
ification 0.22/26 and was, in the form in which it flew 
‘on 16 May 1929, of mixed construction and powered by 
@ 480 hp Rolls-Royce F.XI (Kestrel I) engine. After com- 
pleting deck trials in June 1929, the Fleetwing proto- 
type was fitted with metal wings and a moderately 
supercharged Kestrel IIMS engine. In this form it per 
formed its final service trials in the following October. 
Armament comprised a single fixed synchronised 
0.303-in (7,7-mm) Vickers machine gun and a Lewis 
gun on a flexible mount in the rear cockpit. In the event, 
the Fleetwing was pronounced runner-up to the 
Hawker Osprey and further development was discon: 
tinued. Max speed, 169 mph (272 km/h). Time to 


FAIREY 


5,000 ft (1525 m), 4.2 min. Loaded weight, 4,737 Ib 
(2189 kg). Span, 37 ft Oin (11,28 m), Length, 29 ft 4in 
(8,94 m). Height, 11 ft 5 in (3,48 m). Wing area, 363 sq ft 
(33,73. m") 


‘The Fleetwing in November 1929 (above) after being 
fitted with metal wings, and (below) a year later at 
Felixstowe with a twin-float undercarriage. 


FAIREY FOX VIC 


Progressive development of the Kestrel-engined Fox 
light reconnaissance-bomber by the Belgian Avions 
Fairey began with the experimental re-engining of a 
Kestrel-powered Mik II with a 650 hp Hispano-Suiza 
12Ybrs 12-cylinder liquid-cooled engine. Flown on 31 
January 1934 and designated Fox IV, this aircraft, after 
being loaned to the parent company in the UK (whore, 
after modifications, it was referred to as the Fox V two- 
seat long-range fighter), was once again re-engined by 
Avions Fairey, this time with an 860 hp HS 12¥drs as 
the prototype Fox VI. During the course of 1936, it was 
decided to equip two new squadrons of the Belgian 
Aéronautique Militaire with a two-seat day and night 
fighter version of the HS 12Ydrs-engined model, this 
variant being designated Fox VIC (the suffix letter in 
dicating Combat), 60 being delivered with an arma: 
ment of two fixed forward-firing 7,62-mm FN-Browning 
machine guns and a Lewis (later replaced by an FN: 
Browning) in the rear cockpit. At the time of the Ger 
man invasion, Fox VIC fighters still equipped the 2¢me 
Regiment (Chasse), being flown as single-seaters for 


Belgium 


(Below) One of two Fox Vis produced for evaluation in 
1935 by the Swiss Fliegertruppe. 


‘A Fox VIC of the 6° Escadrille, I Groupe, 2° Regiment, 
at Nivelles, Belgium, in May 1940. 
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FAIREY 


intercept missions. Max speed, 189 mph (304 kav/h) at 
sea level, 224 mph (360 km/h) at 6,560 ft (2.000 m). 
Time to 13,126 ft (4000 m). 3.0 min, Endurance. 
2.75 hrs. Loaded weight, 4,950 lb (2.245 kg). Span, 38 ft 
Qin (11,85 1m). Length, 30 1in (9.17 m). Height, 11 ft 
in (3,85 m). 


(Below) General arrangement drawing of the Fox VIC. 


FAIREY FOX VII 
(MONO-FOX) 


A single-seat fighter derived from the Fox VIC two: 
‘seater was built at Gosselies and flown for the first time 
on 14 December 1936 as the Fox VII or Mono-Fox. Re- 
taining the 860 hp Hispano-Suiza 12Ydrs engine of the 


Belgium 


‘The Fox VII, or Mono-Fox, (above and below) was an 
‘experimental single-seat derivative of the Fox VIC. 


two-seat model, it had the two fuselage-mounted 
7,62-mm FN-Browning machine guns supplemented 
with a pair of similar weapons mounted in the upper 
wing. The rear cockpit was removed and faired over, 
and the radiator bath was moved aft for ca reasons. 
‘Two examples of the Fox VII were completed; one sub: 
sequently reverted to two-seat configuration and the 
other was retained by the Aéronautique Militaire as the 
personal aircraft of Major Willy Coppens de Houthulst, 
Proposals were made for a version with an HS 12Yers 
engine and hub-mounted 20-mm cannon, but these 
were not pursued. Max speed, 208 mph (335 km/h) at 
sea level, 233 mph (375 km/h) at 14,100 ft (4 300 m). 
Time to 16,405 ft (5000 m), 7.0 min. Loaded weight, 
4,744 lb (2 152 kg), Dimensions as for Fox VIC. 


FAIREY FANTOME (FEROCE) UK 


Considered by many to be aesthetically the most 
attractive fighting biplane ever built, the Fantome was 
designed in 1934 by Marcel Lobelle to meet a spect 
fication drawn up on behalf of the Belgian Aéronau: 
tique Militaire, and was flown for the first time on 6 
‘June 1935, Of all-metal construction with fabric skin 
ning and powered by a 926 hp Hispano-Suiza 12Ycrs, 
the Fantéme had provision for an armament of one 
20-mm engine-mounted cannon and two 7,62-mm 
Browning machine guns in the lower wing, these being 
augmented by two more Browning guns in the upper 
fuselage if the cannon was omitted. The first Fantome 
crashed at Evere on 17 July 1936, but the parent com: 
pany had manufactured parts and assemblies for three 
further aircraft which, in the following year, were ship- 
‘ped to Gosselies and completed there in 1936 under the 
name Féroce. Two of these had been ordered in Decem: 


iii Tl 
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(Above) A general arrangement drawing of the 
Fantéme/Féroce, and (below) the first Fantome 
photographed in June 1935. It later crashed at Evere. 


‘A Fulmar I serving in 1941 in the Westen Desert with 
‘the Royal Navy's Pulmar Flight. 


ber 1935 by the Soviet government and were duly ship- 
ped to Moscow in February of the following year, to be 
‘evaluated by the NII V-VS (Scientific Research Institute 
of the Air Forces). It was to be alleged that these were 
subsequently delivered to the Spanish Republican air 
arm, but there was no truth in this allegation. The 
fourth aircraft was purchased by the British Air Minis- 
try, subsequently being flown at the AKAEE and the 
RAE, but no further development was undertaken, Me 
speed, 224 mph (360 km/h) at sea level, 270 mph 
(435 kun/h) at 13,125 ft (4000 m), Time to 13,126 (t 
(4.000 m), 6.67 min. Endurance, 2 hrs. Empty weight, 
2,500 lb (1.134 kg). Loaded weight, 4,120 tb (1 869 kg), 
‘Span, 34 ft 6 in (10,52). Length, 27 ft 7 in (8,40.m). 
Height, 11 ft 4in (3,45 m). Wing area, 273.sq ft 
(25,36 m?), 


FAIREY FULMAR 


‘The Fulmar Il (above and below) appeared in January 
1941, and, together with the Mk I, equipped a score of 
Royal Navy squadrons serving aboard 13 carriers. 


‘The Fulmar two-seat shipboard fleet fighter evolved to 
Specification 0.8/38 was a derivative of the light day 
bomber designed by Marcel Labelle to Specification 
P.4/34, and there was no prototype as such, the first 
example flying on 4 January 1940. Of flusheriveted, all: 
‘metal, stressed-skin construction, the initial produc: 
tion model, the Fulmar 1, was powered by a Rolls-Royce 
‘Merlin VIII rated at 1,080 hp for take-off. It carried an 
armament of eight 0.303-in (7,7-mm) Browning guns in 
‘the wings plus (some aircraft) a Vickers "K” gun of simi 
lar calibre in the rear cockpit. A total of 250 Mk Is was 
built, a further 360 following as Fulmar Is with 
1,300 hp Merlin 30 engine, deliveries to the FAA being 
completed in February 1943. The following data relate 
tothe MkI. Max speed, 246 mph (396 km/h) at sea level, 
256 mph (412 ka/’h) at 2,400 ft (730 m). Initial climb, 
1,108 ft/min (5,6 m/sec). Max range, 830 mls (1336 km) 
at 10,000 ft (3 050 m). Empty weight, 6,916 Ib (3 137 kg) 
‘Normal loaded weight, 9,672 Ib (4 387 kg). Span, 46 ft 

5 in (14,14 m), Length, 40 f3 in (12,27 m). Height, 10 ft 
Bin (3,26 m). Wing area, 342 sq ft (31,77 m*). 
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FAIREY FIREFLY Mxs I & IT 


‘The Firefly F MkcI shipboard day fighter (above and 
below) entered Royal Navy service in the summer of 
1043, eight squadrons being equipped at end of WWII. 


‘Thirty-seven Firefly NF Mk Ils (below) were produced, 
but subsequently converted to F Mk I standard. 


Designed by a team headed by H E Chaplin as a two- 
seat multi-role shipboard fighter to the requirements of 
Specification N.6/40, the monoplane for which the 
name Firefly was resurrected flew for the first time on 
22 December 1941. There was no prototype as such, but 
what was considered to be the first genuine production 
example was not flown until January 1943. The initial 
version, the F Mk I, was a day fighter powered by a 
1,736 hp Rolls-Royce Griffon IIB engine and carrying a 
fixed forward-firing armament of four 20-mm Hispano 
cannon. Production totalled 459, later examples having 
the 1,990 hp Griffon XIl. The F Mk I was followed by the 
FR Mk I fighter-reconnaissance model with an ASH sur- 

face- and underwater-vessel detecting radar pod 
beneath the nose (F Mk Is converted to FR Mk I 
standards becoming F Mk IAs), and by the NF Mk I 
night fighter with Al radar beneath the nose in place of 
the ASH. The NF Mk I was an adaptation of the FR Mk I 
and, of 376 examples of the latter produced, 140 were so 
modified. The NF Mk I was, in fact, preceded by the NF 
Mk TI, which, for co reasons, was lengthened 18 in 
(45,7 cm) aft of the engine and had wing-mounted AI 
Mk X radomes. Thirty-seven NF Mk!Is were completed 
‘but subsequently converted to Mk I standard. Exports 
of the F Mk I included 30 for the Netherlands Navy, and 
eight and 10 for the Ethiopian and Thai air forces re- 
spectively. The following data relate to the F Mk 1. Max 
speed, 284 mph (457 km/h) at sea level, 319 mph 
(513 km/h) at 17,000 ft (5 180 m). Max range, 1,364 mis 
(2 195 km) at 204 mph (328 km/h). Time to 5,000 ft 
(1525 m), 2.5 min. Empty weight, 8,925 lb (4 048 kg) 
|Max loaded weight, 14,288 lb (6 481 kg). Span, 44 f 6 in 
(13,56 m). Length, 37 ft 7 in (11,46 m). Height, 13 ft 7in 
(4,14 m). Wing area, 328 sq ft (30,47 m’). 


FAIREY FIREFLY MxsIlto5 UK 
A second generation of Firefly monoplanes resulted 
from the application of the Griffon 61 engine with a two- 
speed two-stage supercharger which was first in- 
stalled in the sixth F Mk I airframe as the prototype Mk 
TIL Fitted with a cumbersome beard-type radiator, the 
prototype Firefly IIf flew in the spring of 1943, but 
proved longitudinally unstable, and, with the abandon: 
ment of trials, an order for 100 of this version of the 
Firefly was cancelled. The prototype, together with 
twee other ex-Mk Is, was subsequently fitted with a 
Griffon 72 and wing leading-edge radiators, eventually 
becoming a prototype Mk IV, with four-bladed pro- 
peller, clipped wings and a dorsal fin extension. 
Powered by a Griffon 74 rated at 2,100 hp at sea level 
and 2,190 hp at 9,500 ft (2 895 m), and carrying an arma 
ment of four 20-mm Hispano cannon, the Firefly IV was 
ordered into production in two versions, the FR Mk IV 
fighter-reconnaissance aircraft, the first example of 
which flew on 26 May 1946, and the NF Mk IV night 
fighter. In the event, only 160 Mk IVs were completed, 


(Above and below) The Firefly FR Mk IV featured 
clipped wings and was the first production model of 
the fighter to have a two-stage Griffon engine. 


most examples of the NF Mk IV version being can- 
celled. Meanwhile, a “universal” airframe was evolved, 
which, externally virtually indistinguishable from the 
Mk IV and designated Firefly Mk 5, could serve in the 
fighter-reconnaissance, night fighting and anti-sub- 
marine réles according to the cockpit equipment in- 
stalled, The first production Mk 6 flew on 12 December 


‘This Firefly AS Mk 6 (below) was restored to airworthy 
condition by the Canadian Warplane Heritage in 1972. 


FARMAN 


1947, and 362 had been built when the last was de- 
livered on 19 May 1960. The three variants were the FR 
Mk, the NF Mk § and the AS Mk 5, the FR and NF ver- 
sions being the only Firefly fighters tobe built. Forty Mix 
IVs and 15 Mk 5s were supplied to the Netherlands 
Navy, and 22 MkkIVs (with seven AS Mk s) went to the 
Canadian Navy. The following data relate to the FR Mk. 
IV. Max speed, 316 mph (509 km/h) at sea level, 
345 mph (586 km/h) at 12,500 ft (3 810 m). Max range, 
1,070 mls (1 722 km). Time to 6,000 ft (1 526 m), 3.6 min. 
Empty weight, 9,859 Ib (4 472 kg). Max loaded weight, 
15,600 lb (7 076 kg). Span, 41 ft 0in (12,49 m). Length, 
38 ft Oin (11,58 m). Height, 13 ft 11in (4,24 m). Wing 
area, 330 sq ft (30,66 m*) 


FARMAN F 30 


‘The F 30 (not to be confused with the earlier Farman 
‘Type 30 two-seat pusher) was developed by the Sociéte 
Henry et Maurice Farman to meet a requirement for a 
‘two-seat fighter. Powered by a 260 hp Salmson 9Za 
water-cooled nine-cylinder radial and carrying an 
armament of one fixed 7,7-mm Vickers gun and one 
flexible 7,7-mm Lewis gun, the F 30 C2 was an unequal 
span, single-bay biplane with plywood-covered fuse- 
lage and was tested in the spring of 1917 with inausp! 
cious results. The aircraft, subsequently referred to as 
the F 30A, was therefore extensively revised as the F 
308 (although still referred to officially as the F 30 C2) 
with equal-span wings and two-bay bracing, fabric 
skinning replacing the plywood covering of the fuse: 
lage. Testing of the F 30B was conducted at Villacou- 
blay during the summer of 1917, but the aircraft 
suffered fore and aft instability, and, as its co problems 
remained insoluble, was finally abandoned early in 
1918. The following data relate to the F 30B. Max speed, 
129 mph (208 km/h) at 6,560 ft (2 000 m), 122 mph 
(196 km/h) at 13,125 ft (4 000m). Time to 9,840 ft 
(3000 m), 11 min, Endurance, 2.6 hrs. Empty weight, 
1,499 lb (680 kg). Loaded weight, 2,425 lb (1100 kg). 
Span, 36 ft 143 in (11,01 m). Length, 23 ft 11%4 in (7,29 m), 
Height, 9ft 8' in (2,96 m). Wing area, 373.62 sq ft 
(34,71 m). 


France 


‘The Farman F 30 in its definitive form (below) as the 
F 308 with equi-span wings and two-bay bracing. 


FARMAN F 31 


Designed around the 400 hp Liberty 12 12-cylinder 
‘water-cooled engine, the F 31 two-seat fighter was an 
‘exceptionally angular equi-span, two-bay biplane with 
the fuselage mounted in mid-gap. Armament com: 
prised two fixed forward-firing 7,7-mm Vickers guns 
and a single 7,7-mm Lewis gun on a flexible mounting 
in the rear cockpit. The sole prototype of the F 31 was, 
completed in the summer of 1918, and was still under 


France 
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FARMAN 


‘The Farman F 31 (above and below) was not completed 
in prototype form until summer 1918, and was 
abandoned with the Armistice. 


ar 


test at Villacoublay in November 1918, the Armistice 
precluding any further development of the type. Max 
‘speed, 194 mph (216 kmv/h) at 6,560 ft (2 000 m). Time to 
6,560 ft (2000 m), 5.85 min. Empty weight, 1,916 lb 
(869 kg). Loaded weight, 3,239 lb (1 469 kg), Span, 38 ft 
64 in (11,76 m). Length, 24 fr 1% in (7,35 m). Height. 8 ft 
6¥2 in (2,68 m), 


FBA AVION CANON 


‘Something of an oddity, the cannon-armed FBA land: 
based fighter (above) was derived from a flying boat. 


Although the Franco-British Aviation Company (FBA) 
specialised in the design and development of flying 
boats, the company’s designer, Louis Schreck, evolved 
a side-by-side, two-seat cannon-armed land-based 
fighter which was tested in 1916. Usually referred to as 
the FBA Avion canon, although also known as the FBA 
1 Ca2, the aircraft mated an aerodynamically clean 
‘wooden monocoque fuselage with the wings of an FBA 
‘Type H flying boat and carried a short-barrel 37-mm 
Hotchkiss cannon in the extreme fuselage nose, The 
160 hp water-cooled eight-cylinder Hispano-Suiza BA 
engine was mounted as a pusher and this power plant 
was apparently replaced by a 175 hp HS BAa engine 
during the course of 1917 when the aircraft was still 
under development, However, performance was un- 
satisfactory and further development of the aircraft 
‘was not pursued, The following data relate tothe Avion 
canon with the lower-powered engine. Max speed, 


83 mph (133 km/h) at sea level, 76 mph (123 kan/h) at 
6,560 ft (2.000 m), Time to 3,280 ft (1 000 m), 8.55 min. 
Endurance, 3.0 hrs. Empty weight, 1,678 lb (761 kg). 
Loaded weight, 2,571 lb (1 166kg). Span, 47f 64in 
(14,50 m), Length, 33 ft 24 in (10,13 m), Height, 10f 
1154 in (3,35 m). Wing area, 441.33 sq ft (41,00 m’) 


FFA P-16 Switzerland 
Assingle-seat, transonic, attack fighter, the P-16 was de- 
veloped by the Flug- und Fahrzeugwerke AG (FFA) to 
meet a specific Swiss requirement. The multi-spar low 
aspect ratio wing carried extensive high-lift devices to 
suit the aircraft for operation from short runways sit- 

uated in high-altitude valleys. The first P-16.04 proto- 

type powered by the 7,900 lb st (3 583 kgp) Armstrong 
Siddeley Sapphire ASSa 6 turbojet flew on 28 April 1956, 

and the second on 16 June 1956. The first of four pre- 

series aircraft ordered, the P-16 Mk II with an 
11,000 lb st (4.990 kgp) ASSa 7, flew on 15 April 1957, 
but an order for 100 P-16 Mk IIIs approved by the Swiss 
Parliament in March 1968 was subsequently cancelled. 
Nevertheless, two of the remaining three pre-series air 

craft were completed to P-16 Mk Il standards, being 
flown on 8 July 1959 and 24 March 1960 respectively. 
This version carried an armament of two 30-mm His: 
pano-Suiza 826 cannon and a Matra 1000 launcher for 


‘A general arrangement drawing (above) of the P-16 Mk 
Til and (below) the fifth and final P-16, the second pre- 
series aircraft flown in March 1960, 


s 
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(Below) The fifth P-16 was representative of the 
planned production series P-16 Mk Ill attack fighter. 
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Key to Fairey Firefly FR Mk IV 


1 Spinner 
2 Roto four-baded propaler 
4 Proper hub plch-change mechanism 
4 Spine backplate 
5 anton cooing ar intake 
6 Coolant header tank 
1 Supercharger ar ietake 
8 Front engine mounting 

irtake tuning 
10 Engine bearer struts 
11 Exhaust sts 
12 Rote-Royce Griflon 74 V-twete engine 
13 Detachable engine cowings 
14 Ausf os tank (0-mp go/4O04 

capacity) 
18 Front spar wing fold itches 
16 Inboard anvmuntion box 
17 Gun bay bse niings 

ispano 20-nm cannon 

419 Outboard armmuntion box 
20 Cannon bare mountings 
24 Cannon bare tangs 
22 1.0004b 454-4g} mine 
223 ASH radar housing 
124 Fada scarner 
25 Gin camera 
128 Starboard navigation ight 
227 Wig ti ing 
28 Formaton keeping ight 
29 Staboura aleron 
30 Aderon hire conto! 
31 Fairey: Youngman fap (ruse seting) 
23 Flap hinge tarng 
39 Outboard tap hinge tnkage 
14 Rear spar wing ford ten 
35 Oi tank 11 Simp go/52-capscty) 
136 tol engro oushary gew'bon 
37 Engine control rods 


~ 
130 Hester duct 
o 


50 Hoadrest 


‘58 Wing spar atachrert joint 
{0 Talpiae contol push-pul rods 
{61 Fuselage top longeron 

{62 Canopy sing ra 

(63M Na tank (46-4 gales 


135 60-b @7 24a) ground attack rockets 
198 Soncbuoy 


"8 
137 280-0 (1134-4) dapth charge 
$38 Cannon bal formas 


148 Wing fold jot b> 

447 Pneumatic system air bottle 

148 Main undercariage whee! wll 

‘149 Morrsverical ow leaang €09@ o and 
radiators 


158 Torque scissor is 


FFA 


44 68-mm rockets. External ordnance loads of up to 
4,940 Ib (2 240 kg) could be carried. The following data 
relate to the Mk IIl. Max speed, 620 mph (998 kan/h) at 
26,246 ft (8 000 m), or M=0.92. Initial climb, 12,795 f/ 
min (65 m/sec), Range (internal fuel), 920mls 
(1480 km) at 36,100 ft (11000m). Empty weight, 
15,520 lb (7 040 keg). Max weight, 25,838 Ib (11 720 kg), 
Span, 36 ft 7 in (11,14 m), Length, 46 ft 11 in (14,30 m) 
Height, 13 ft 11%1n (4,25m), Wing area, 322.93 sq ft 
(30,00 m*) 


FFVS J 22 
Designed by Bo Lunberg and built by the Air Board 
Workshop, or Flygforvaltningens Verkstad (FFVS), 
created specifically for the task, the J 22 single-seat 
fighter was first flown on 21 September 1942, An initial 
batch of 60 had been ordered "off the drawing board" 
on the previous 21 March, production deliveries com- 
mencing on 23 November 1943, Component production 
was subcontracted to some 600 factories, final 
assembly being undertaken by the FFVS, Two proto: 
types were followed by 198 production aircraft, the last 
being delivered on 6 April 1946, The J 22 was powered 
by an SPA STWC3-G (a copy of the Pratt & Whitney 
‘Twin Wasp SC3-G) 14-cylinder radial of 1,066 hp and 
was of ateel-tube and wood construction, Two versions 
were built, one having an armament of two 7,9-mm 
M/22F and two 13,2-mm M/39A guns, and the other 
being armed with four of the larger-calibre weapons, 
Max speed, 358 mph (576 knw/h) at 11,485 ft (3 500 m). 
Max range, 789 mls (1270 km) at 269 mph (433 knv/h). 


Sweden 


Empty weight (four M/39As), 4,4591b (2020 kg) 
Loaded weight, 6,250 lb (2835 kg). Span, 32 ft 943 in 
(10,00 m). Length, 2 ft 7in (7,801). Height. 9 ft 2in 
(2,80 m), Wing area, 172,23 sq ft (16,00 m:). 


FIAT CR.1 Italy 


In 1923, Fiat Aviazione completed two prototypes of a 
single-seat fighter designed by Ing Celestino Rosatelli 
and from which was a line of fighters that was 
to continue for 18 years. Designated CR (Cacoia Rosa: 
tel) and powered by a 300hp Hispano-Suiza 428 
water-cooled engine, the fighter was an inverted ses 
quiplane with Warren-truss rigid wing bracing and 
employing mixed construction with fabric skinning 


(Above) The J 22 with four 13,2-mm guns, and 
(immediately below) a J 22 of the 1st Division of F 9 at 
Gothenburg with two 13,2-mm and two 7,9-mm guns. 


(Below) A preserved J 22 in the markings of the 1st 
Division of F 3, which flew this type until 1952 


(Above) The progenitor of the Rosatelli line of fighters, 
the CR, and (below) the CR.1, the first Rosatelli fighter 
to be manufactured in series. 


Carrying an armament of two synchronised 7,7-mm 
guns, the CR was pronounced winner of a contest 
organised by the Regia Aeronautica and was ordered 
into production as the CR.1. By comparison with the 
prototypes, the CR.1 introduced a small reduction 
(6.38 sq f¥/0,50 m*) in wing area and a redesigned 
engine cowling with a revised frontal radiator above 
the propeller hub. The first 100 CR.1 fighters were pro: 
duced by Fiat's aiscraft division, Aeronautica d'italia, 
during 1924-25, 100 more were built by SIATin 1928, and 


ACR of the XVII Gruppo of the newly-established 
Regia Aeronautica at Campoformido 1925-26. 


a final 40 were produced in 1925-26 by Meridionali. Max 
speed, 168 mph (270 kan/h). Time to 16,405 tt (5 000 m), 
16.45 min. Endurance, 2.6 hrs. Empty weight, 1,862 Ib 
(840 kg). Loaded weight, 2,546 lb (1 155 kg). Span, 29 ft 

in (8,95 m). Length 20 ft 6 in (6,25 m). Height, 7 ft 


10% in (2.40 m). Wing area, 247.58 sq ft (23,00 m) 


(Above) The Alfa Romeo-built Jupiter-powered CR.6 
prototype derived from the CR.1 (below) from which it 
differed primarily in type of power plant, 
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Flown as prototypes in 1925, the two CR. 6s were essen. 
tually adaptations of the CR.1 airframe, one to take a 
480 hp Alfa Romeo-built Jupiter nine-cylinder radial 
engine and the other for the newly-developed Fiat A 20 
12-cylinder water-cooled Vee engine rated at 410 hp. 
Apart from some local strengthening, the structure of 
the CR.6 was similar to that of the CR.1, but the A 20- 
engined prototype had Lamblin-type radiators 
mounted on the forward struts of the main undercar: 
riage members, The A 20 engine resulted in hotewor 
thy increases in level speed and climb by comparison 
with the CR.1, but the CR.6 was discarded in favour of 
the more advanced all-metal CR.20 fighter then in 
initial design. The following data relate to the A 20 
powered GR.6. Max speed, 186 mph (300 km/h). Timeto 
16,405 ft (000m), 14.26 min, Endurance, 2.25 hrs 
Empty weight, 1,918 lb (870kg). Loaded weight, 
2,612 Ib (1 185 kg). Dimensions as for the CR. 


‘The second CR.5 (below) was fitted with the newly- 
developed Fiat A 20 engine with Lamblin radiators 


FIAT CR.20 Italy 


The first Rosatelli-designed fighter of all-metal con- 
struction, the CR.20 reversed the wing arrangement 
employed by earlier fighters in the series in that the 
upper plane featured greater span than the lower. Two 
prototype CR.20s were flown in 1926, these having the 
420 hp Fiat A 20 engine. Armament consisted of two 
synchronised fuselage-mounted 7,7-mm machine guns 
with provision for an additional pair of guns of similar 
calibre in the fuselage sides. The CR.20 was highly 
manoeuvrable and was ordered into production for the 
Regia Aeronautica, 88 of the initial model being built by 
Aeronautica d'Italia during 1927-29, and 19 being built 
by CMASA. Fifteen CR.20s were exported to Lithuania, 


‘The first all-metal Rosatelli fighter, the CR-20 (above 
‘and below) is illustrated in its initial production form 
{n which it achieved much success. 


A tandem two-seat tuitional version, the CR.20B, was 
evolved in 1927, and a modernised version of the 
fighter, the CR.20bis, appeared in 1929. This had a 
slightly reduced wing area (by 1.61 5q {¥/0,16 m*) and a 
split-type axle in place of the cross axle. Simulta- 
neously, a version of the CR.20bis was produced with a 
425 hp Fiat A 20AQ engine as the CR.20AQ, this offer 
ing an improved service ceiling, but reduced endus- 
ance, Aeronautica d'Italia built 211 CR.20bis and 
CR.20AQ fighters during 1990-32. Five CR.20bis 
fighters were exported to Paraguay, Austria received 
30 CR.20bis fighters (two others crashing during de- 


(Immediately below) A CR. 20bis of the Paraguayan 
Excuadron de Caza “Los Indios", 1933, and (bottom) a 
‘CR.20 of Hungarian 1st “Meteorological Grp”, 1936. 
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livery) and four CR.20B two-seaters, and 12 CR.20bis 
fighters and four CR.20Bs were delivered to Hungary. 
The ultimate version of the basic fighter was the so- 
called CR" Asso”, a CR20bis airframe fitted with a 
450 hp Isotta-Fraschini-420 Caccia engine. The 
CR."Asso” appeared in 1932, production comprising 
104 from Aeronautica Macchi and 100 from CMASA 
during 1932-33. Overall production of the CR.20 series 
for the Regia Aeronautica totalled 541 aircraft. The fol- 
lowing data relate to the initial production model. Max 
‘speed, 168 mph (270 km/h). Time to 16,405 ft (5 000 m), 
13.62 min. Endurance, 3.0 hrs. Empty weight, 2,160 lb 
(980 kg). Loaded weight, 3,086 lb (1 400 kg). Span, 32 ft 
1534 in (9,80 m). Length, 21 ft 1154 in (6,70 m). Height, 9 ft 
in (2,75 m). Wing area, 276.1 sq ft (25,65 m*) 


FIAT CR.20 Ipro Italy 


Afloat fighter version of the CR.20 for the Squadriglie 
da Caccia Marittima of the Regia Aeronautica was 
evolved in 1928 as the CR. 20 Idro (sometimes known as 
the ICR.20), The single prototype was followed by 16 
series aircraft that were built by Aeronautica Macchi 

‘The CR.20 Idro was essentially similar to the initial pro: 

duction land-based model with a 410hp Fiat A 20 
engine and was ftted with light metal floats. Arma: 

‘ment remained two 7,7-mm machine guns. Max speed, 
158:mph (254kam/h). Time to 16,405 ft (5 000m) 
19.6 min. Endurance, 2.75 hrs. Empty weight, 2.425 Ib 
(1100 kg). Loaded weight, 3,351 ib (1520 kg). Span, 

32 ft 184 In (9,80 m), Length, 23 ft 2 in (7.06 m). Height, 

10 ft 12 in (3.09 m), Wing area, 276.1 sq ft (25,65 mr). 


‘The CR.20 Idro (below) float fighter was built in small 
numbers by Aeronautica Macchi in the late ‘20s. 


FIAT CR.30 Italy 


‘The CR.30 was designed around the 590 hp Fiat A 30 
RA 12-cylinder Vee-type water-cooled engine, and the 
first of three prototypes was flown in March 1922, two 
of the prototypes winning the Dal Molin Cup at Zurich 
during the following July, A fabric-covered, all-metal 
biplane with an armament of two 12,7-mm machine 
guns which were sometimes replaced by 7.7-mm 
weapons, the CR. 30 was manufactured by Aeronautica 
diltalia during 1933-34, production of the single-seat 
model totalling 121 aircraft of which three were de- 
livered to Austria. The third prototype was converted 
‘a. CR.30B two-seat trainer, and three more examples 
‘were converted from single-seaters for supply to Aus 


‘The CR.30 (above) was built in series for the Regia 
Aeronautica by Aeronautica d'Italia during 1933-34, 


tria. Two CR.30s were converted by CMASA as ICR.30 
floatplanes, flight testing being undertaken in 1934 and 
development subsequently being abandoned, Max 
speed, 200mph (322km/h) at sea level, 218 mph 
(351 km/h) at 9,840f (3000m). Time to 9,840 ft 
(3000m), 5.67 min. Endurance, 275 hrs, Empty 
weight, 2,965lb (1345 kg) Loaded weight, 4,178 Ib 
(1.895 kg). Span, 34 ft 5¥sin (10,50m). Length, 25 ft 
1044 in (7,88 m). Height, 9 ft 1/3 in (2,78 m), Wing area, 
291.17 94 ft (27,05 m") 


FIAT CR.32 Italy 


One of the most outstanding single-seat fighters of the 
early ‘thirties, the CR 22 was essentially a scaled-down 
derivative of the CR.30, possessing a similar fabric- 
covered light alloy and steel structure and Fiat A30 RA 
engine, First flown on 28 April 1933, the CR,32 carried 
‘an armament of two 7,7-mm or 12,7-mm machine guns, 
and the initial production series of 24 aircraft was 
ordered by China, although. in the event. only nine 
‘were delivered (in the spring of 1935). Between March 
1994 and February 1996, 282 CR.a2s were delivered to 
the Regia Aeronautica, and this fighter first saw active 
service in the Spanish Civil War with the Aviacion del 
Tercio in August 1996. Production of 283 examples of 
the CR.32bis followed for the Regia Aeronautica, this 
having the improved 600 hp A 30 RAbis engine, an 
armament of two 12,7-mm and two 7,7-mm guns, and 
more minor changes. Forty-five similar fighters were 
supplied to Austria and 52 to Hungary (the latter 
eventually receiving 38 of those originally purchased 
by the former), The CR.32ter, of which 150 were pro- 
duced for the Regia Aeronautica in July-December 
1997, reverted to the twin 12,7-mm gun armament, and 
featured improved gunsight and instrumentation. The 
definitive model for the Italian air arm was the sim! 
larly-armed CR 32quater, of which 337 were delivered 


(Above) CR.32s of the XXIII Gruppo “Asso di Baston!"" 
of the Italian Aviazione Legionaria over Spain in 1938, 
and (below) three-view drawing of the CR.32ter. 
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to the Regia Aeronautica, similar aircraft being pur 
chased by Paraguay and Venezuela, which received 
five and nine respectively. A total of 377 CR.32s fought 
with Italian and Spanish units over Spain, and 100 
CR.32quater fighters were licence-built in Spain by His 
pano-Sulza during 1940-43, 40 of these subsequently 
being converted as two-seaters. Production of the 
CR.32 totalled 1,211 aircraft. The following data relate to 
the CR.32ter. Max speed, 205 mph (330 kavh) at sea 
level, 220 mph (354 km/h) at 9,840 fr (3.000 m). Tune to 
3,280 ft (1.000 m), 1.58 min Range, 485 mis (780 km) at 
196 mph (315 km/h). Empty weight, 3,208 Ib (1454 kg). 
Loaded weight, 4,220 Ib (1914 kg). Span, 31 ft 2in 
(9,60 m), Length, 24 ft 5¥4 in (7.45 m), Height, 8 ft 743 in 
(2,69 m). Wing area, 237.89 5q ft (22,10 m*) 


ACR.S2quater (below), the definitive production 
version of this Fiat fighter for Regia Aeronautica 


FIAT CR.33 


A detivative of the CR.32 designed to take the 690 hp 
A 39 RC 36 supercharged engine, the CR.33 differed 
little externally from its predecessor, but had margi 
nally larger overall dimensions and was fitted with a 
‘ground-adjustable three-bladed propeller, Armament 
comprised two fuselage-mounted 12,7-mm guns and 
two wing-mounted 7,7-mm weapons, and an internal 
Day could accommodate either 12 4.4-Ib (2-kg) anti 
personnel bombs or camera equipment Although the 
Fiat A:33 RC 36 engine was completed in 1936, difficul- 
ties with this engine delayed prototype trials of the 
CR.33 until 1937, by which time the air-cooled radial 
engine was officially favoured for fighter installation. 
‘The development programme was restricted to three 
prototypes. Max speed, 262 mph (422 km/h). Max 
range, 436 mls (700 km). Empty weight, 2,998 lb 


Italy 


‘The CR.33 (below) was marginally larger than the 
CR.32 and had a troublesome A 33 RC 35 engine. 


(Above, top) A CR.32bis of Jagdgeschwader! of the 
Austrian Luftstreitkrafte, Aspern, 1937, and 
(immediately above) a Hungarian CR.32, late 1939. 


(1.360 kg), Loaded weight, 4,211 Ib (1 910 kg). Span, 32 ft 
184 in (9,80 m). Length, 24 ft 945 in (7,56 m). Height, 8 ft 
6 in (2,60 m). Wing area, 241.11 sq ft (22,40 m’). 


FIAT CR.40 Italy 


Evolved in parallel with the CR.33, but completed and 
flown appreciably earlier, thanks to engine availability, 

the CR.40 denoted a departure in Rosatelli fighter de- 

sign. It employed a radial air-cooled engine rather than 
a liquid-cooled inline engine such as had been utilised 
by all preceding single-seat fighters from this stable. 

The prototype CR.40 was flown in March 1934 with a 
550 hp Alfa Romeo-built Bristol Mercury 1V engine. Pro 

vision was made for an armament of two synchronised 
12,7-mm machine guns, and the structure was of steel 
‘and light alloy with fabric skinning. By comparison 
with previous Rosatelli fighters, the gap between the 
mainplanes was reduced, the centre section of the 
upper mainplane being gulled into the fuselage. The 
CR.40 attained a max speed of 234 mph (377 kny/h) and 
reached an altitude of 9,840 ft(3 000 m) in 6,83 min, but 
climbing performance and stability proved to be in 

ferior to those of the CR.32, A second prototype, the 
CR.40bis, also tested in 1934, differed only in having a 
Piat A 59 R (licence-built Pratt & Whitney Hornet) 
engine rated at 690 hp at 6,560 ft (2 000 m) and driving 
a flight-variable (rather than ground-adjustable) two: 

pitch propeller. The CR 40 and CR.40bis prototypes and 
the analogous CR 41 indirectly led to the production 
CR.42. The following data relate to the CR 40bis. Max 


The CR.40 (above and below) followed closely on the 
CR.32, but proved to possess inferior stability and 
climbing qualities to those of the earlier fighter. 


Key to Flat CR.42 Falco 
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2 Rudder upper hoge 
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10 Taicane 
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13 Starboard elevator 
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41. Wing ros 
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{4 levator control ro kag 
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24 Blvsto balance {80 Oxygen cylinder 
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27 Fuselage dren decking lorners 
28 Bevate tab contro cables 

129 Fuselage upper frame 
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{53 Compressed a cyinder 
154 Ar cleansing titer 

58 Compressor 

{56 Plot's seat support trae 


31 Littng point ‘57 Ruder bar assay 
32 Starboard aleron {88 Contes cokamn 

33 Aieran hinge ‘59 Instrument panel 

34 Alen leading edge balances 60 Gunsight 

35 Aseon contol cable {1 Wdscreen 


36 Wing fabs covereg (62 Wodshevd tame 


speed, 241 mph (388 km/h) at 6,560 ft (200m). En 
durance, 1.83 hrs. Empty weight, 2,645 Jb (1200 kg), 
Loaded weight, 3,748 lb (1700 kg). Span, 30ft 6% in 
(9,30 m), Length, 22 ft 9¥0 in (6,96 m). Height, 8 ft 6 in 
(260m), Wing area, 224.97 sq ft (20,90 m’). 


FIAT CR.41 


Bearing a close similarity to the CR.40 and CR.40bis, 
and retaining the gulled upper mainplane centre sec: 
tion of these prototypes, but possessing larger overall 
dimensions, a heavier armament and a more powerful 
engine, the CR.41 was first flown on 30 March 1935. It 
was powered by a 730 hp Gnome-Rhone 14Kfs Mistral 
Major 14-cylinder air-cooled radial. Armament com: 
prised two fuselage-mounted 12,7-mm and two wing- 
mounted 7,7-mm guns. Various two- and three-bladied 
variable-pitch propellers were tested on the sole proto- 
type during a protracted flight test programme. In the 


Ttaly 


106 Gun synctronzation contol 
107 Supplementary of tank 


108 Engine bearer tachment 142 Row sper 
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1% Aeration magizine 113 Finer 447 Undercarteng hg 
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126 Pon wheel 
127 Port mainwheot 

128 Carburetor take trunking 

129 Exhaust ute 

130 Radiator wing?oo intake 

131 lake uct 

182 Starboard of actor assembly 

138 Wingroot exhaust 

134 Lower weg end rvunotage atacrenent 
135 Undercarriage atuchment 

196 Undercaviags rer stu atactenant 
137 Lower wing sructwre 

138 letrpane ene tute 

499 Pot head 

440 \ntpane outr sts 

141 Lower wing taing ge 


evaluated, including one comprising two 20-mm 
cannon and another consisting of four 12,7-mm 
machine guns. Further development was discontinued 
in favour of the CR.42. Max speed, 252 mph (405 kin/h). 
Endurance, 1.75 hrs. Empty weight, 2,868 Ib (1.310 kg). 


‘The CR.41 (below) closely resembled the CR.40, but 
‘was a larger and more powerful fighter. 


Loaded weight, 4,156 1b (1885.eg). Span, 31 ft 7¥0 in 
(9,65 m). Length, 24 ft 4% in(7,42 m). Height, 8 ft 7%%0 in 
(2,64 m), Wing area, 243.59 sq ft (22,63 m’). 


FIAT CR.42 FALCO Italy 


The CR 42 Falco (Falcon), with which the line of Rosa- 
tell single-seat fighters terminated, had the distinction 
of being the last single'seat fighter of biplane con: 
figuration to be manufactured by any of World War I's 
‘combatants. Flown as a prototype on 23 May 1938, and 
retaining the traditional structure of the Rosatelli 
fighters, but embodying a higher proportion of high- 
value materials, the CR 42 was powered by a Fiat A74R 
1C 38 14-cylinder radial rated at 840 hp at 12,465 ft 
(3800 m) and carried an armament of two 12,7-mm 
SAFAT machine guns. Deliveries to the Regia Aero- 
‘nautica commenced in April 1939, and the fighter was 
exported to several countries: Belgium ordered 34 


(Above) A CR.42 of the 1st Division of F 9 flying from 
Save, Gothenburg, Sweden, during 1942, 


{atthough, in the event, received only 25), $2 were put- 
chased by Hungary, and 72 were delivered to Sweden 
from total production of 1,781 aircraft. The CR.42 AS 
(Africa Settentionaie) and CN (Caccia Nottumna) were 
respectively fighter-bomber (with carburettor cust fl- 
ter and provision for two 220-1b/100-kg bombs) and 
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‘An early-1942 production CR.42 AS close air support 
fighter (above) intended for North African use, 


night fighting (with exhaust flame dampers) variants. 
‘After the Italian Armistice, 200 examples of the slightly 
modified CR42 LW were ordered from Aeronautica 
d'Italia (in North Mtaly) for the Luftwaffe, Intended for 
(Above, top) A CR.42 of 82° Squadriglia, 18° Gruppo, the nocturnal attack mission, the CR.42 LW served with 
serving in Libya, early 1941. (Immediately above) CR.42 the Nachtschlachtgruppen, the Luftwaffe receiving 112 
(CN of 377° Squadrigha Autonoma, Palermo, 1942. of some 150 completed. Experimental versions in: 
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‘The sole example of the CR.42 DB (above), which 
reached speeds of the order of 323 mph (520 km/h). 


cluded the CR.42 DB which was tested in prototype 
form with a Daimler-Benz DB 601A engine and the 
ICR.42 (alias CR.42 Idro) twin-float fighter evolved by 
CMASA (Costruzioni Meccaniche Aeronautiche SA) 
‘Max speed, 267 mph (430 km/h) at 17,485 ft (5 330 m). 
Time to 19,685 ft (6000 m), 9.11 min. Normal range, 
482 mls (775 km), Empty weight, 3,765 lb (1 708 kg). 
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(Above) A preserved CR.42 in the markings of the 
Swedish Flygflottilj 9, and (below) a general 
arrangement drawing of the standard series CR.42. 


Loaded weight, 5,033 lb (2283 kg). Span, 31 ft 9% in 
(9,70m) Length, 27 1% in (8,27 m), Height, 11 ft 9% in 
(3,69 m), Wing area, 241.12 sq ft (22,40 m). 


d to meet an official requirement for a multi 
Seat, twin-engined, escort fighter, with secondary 
fighter-bomber and reconnaissance capabilities, tho 


‘The CR2Sbis long-range escort fighter (above and 
below) also served in the reconnaissance rble and saw 
limited Mediterranean operational service. 


ae 
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CR.25 was first flown on 22 July 1937. Of all-metal con 
struction with light alloy and fabric skinning, the CR.25 
was powered by two Fiat A 74 RC 38 radials each rated 
at 840 hp at 12,465 ft (3 800 m) and carried three crew 
members. The proposed armament comprised four 
fixed forward-firing 7,7-mm machine guns and one 
12,7-mm gun in a dorsal turret, Two prototypes were 
built, the second being representative of the CR.26is 
and having a fixed forward-firing armament of two 
12,7-mm guns and some equipment revisions. A series 
of 10 aircraft was ordered, one of these being completed 
as a CR.25D light transport for the personal use of the 
Italian air attaché in Berlin. The remainder, together 
with the second prototype, were assigned toa strategic 
reconnaissance squadron (173") in July 1941, In the 
event, the CR.25bis aircraft served primarily as convoy 
escort fighters until withdrawn in January 1943, Max 
speed, 286 mph (460 kra/h) at 18,045 ft (5 500m). Time 
to 19,685 ft (6 000 m), 16.65 min. Range, 1,306 mls 
(2.100 km). Empty weight, 9,645 Ib (4.375 kg), Loaded 
weight, 14,385 lb (6 525 kg). Span, 52 ft 6%o in 
(16,00 m). Length, 44 ft 5% in (13,66 m). Height, 11 ft 
146 in (3,40 m). Wing area, 421.96 sq ft (39,20 m’). 


FIAT G.50 FRECCIA Italy 


Designed by Giuseppe Gabrielli, the G.60 Freccia 
(Arrow) was the first all-metal single-seat fighter mono: 
plane with a retractable undercarriage produced in 
Italy. The first of two prototypes built by Fiat's CMASA, 
subsidiary was flown on 26 February 1937, and CMASA. 
built an initial series of 45 between October 1938 and 
July 1939, 12 of these being sent to Spain for operational 
evaluation by the Gruppo Sperimentale da Caccia. All 
but the first few of a further 191 G,60s produced by 
CMASA differed from pre-series aircraft in having the 
sliding canopy eliminated, and, later, a revised vertical 
tail, and 35 of these were purchased by Finland, The 
G.50 was powered by a Fiat A 74 RC 38 radial rated at 
870 hp for take-off and 840 hp at 12,465 ft (3.800 m), and 
carried two 12,7-mm Breda-SAFAT machine guns, On9 
September 1940, a modified version, the G.60bis, was 
flown, this having increased internal fuel, anew under 
carriage and extended tailcone. A total of 349 G.60bis 
fighters was subsequently built by Fiat, plus a further 
97 by CMASA, the latter also building 100 examples of 


(Below) The first production G.50 rolled off the Marina 
i Pisa assembly line late autumn of 1938, 
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FIAT 


(Above) The standard production G.50bis fighter. 


the tandem two-seat G.50B trainer, Single examples 
were produced of the G.S0V, which flew on 26 August 
1942 with a 1,175 hp DB 601A engine, and the G.50bis/A 
two-seat shipboard fighter-bomber, which, with an ex- 
tended wing, flew on 3 October 1942. Max speed, 
294 mph (473 kan/h) at 19,685 ft (6 000m). Time to 
9,840 ft (3 000 m), 3.17 min. Range, 620 mls (1 000 km). 
Empty weight, 4,579 Ib (2077kg). Loaded weight, 
5,963 Ib (2 705 kg). Span, 36 ft 0V4 in (10,98 m). Length, 
26% 7in (7,80m), Height, 91 8¥ in (2,96 m). Wing 
aren, 196.45 sq ft (18,26 m*), 


(Below) The shipboard G.S0bis/A fighter-bomber, 


Italy 


‘The first of three prototypes of the G.55 Centauro (Cen: 
taur) flew on 30 April 1942, powered by a Daimler-Benz 
DB 605A engine rated at 1,475 hp for take-off. The third 
prototype was the first to carry armament and this com 
prised one engine-mounted 20-mm cannon and four 
fuselage-mounted synchronised 12.7-mm machine 
guns, the similarly-armed pre-series model being the 
G.56/0, Of the 34 pro-series aircraft laid down, three 
were fitted experimentally with the DB 603 engine at 
the behest of the RLM (Reichsluftfahrtministorium) 
and nine were completed to G.55/l production 


FIAT G.55 CENTAURO 


(Below) A G.56/1 of the 5* Squadriglia “Diavoli Rost" of 
the Aviazione della RSI, spring 1944. 


G.55/s of the 1* "Asso di Bastoni" (above, top) and 4* 
"Gigi 3 Oser" (immediately above) squadriglie of the 
‘and 2° Gruppi CT, Aviazioni della RSI, 1944. 


standard. The latter had two of the fuselage-mounted 
12,7-mm weapons deleted and two 20-mm cannon in- 
stalled in the wings. Sixteen G.55/0 and 16 G.56/1 Cen- 
tauros had been delivered to the Regis Aeronautica 
prior to the Armistice of 8 September 1943, and produc: 
tion continued for the Aviazione Nazionale Republi: 
cana (ANR). A further 164 G.85/1 Centauros (of which 
148 were for the ANR) had been completed by 25 April 
1944, when the factory was heavily bombed, 16 of the 
fighters being destroyed. One hundred and ten more 
Centauros had been completed and a further 37 were at 
an advanced stage of construction when wartime pro- 
duction terminated, the majority being powered by the 
licence-built DB 605A, the Fiat RA 1060 RC §8 Tifone 
(Typhoon). One G.55/1 was modified to carry a 2,050-Ib 
(930-kg) torpedo as the G.55S, Max speed, 391 mph 
(630 kavh) at 26,245 ft (8.000m). Time to 19,686 ft 
(6000 m), 72min. Range (internal fuel), 746 mis 
(1200 km) at 254 mph (409 km/h). Empty weight, 
5,798 lb (2630kg). Max loaded weight, 8,197 1b 
(3718 kg). Span, 38 ft 1043 in (11,85 m). Length, 30f 
8% in (9,37 m). Height, 10 ft 3% in (3,13 m). Wing area, 
227.23 '5q ft (21.11 m*) 


(Below) The standard Fiat G.55/1 Centauro fighter. 


FIAT G.56 Italy 


‘The G.56 was a progressive development of the basic 
G.55 Centauro to take the Daimler-Benz DB 603A 
‘engine rated at 1,750 hp at sea level and 1,850 hp at 
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6,890 ft (2 100 m). The first of two prototypes flew on 28 
March 1944, and differed from the three G.55/0 Centau 
ros adapted for the DB 603A in the previous year only in 
having some minor structural changes specifically to 
cater for the larger engine, minimally increased fuel 
vankage, and the deletion of the fuselage-mounted 
12,7-mm weapons for co reasons, armament being re- 
stricted to three 20-mm MG 161 cannon. Preparations 
for series production were forbidden by the RUK (the 
German Armaments and War Production Staff), but the 
first prototype G.56 survived the conflict to serve with 
Fiat as an engine, propeller and armament test-bed, 
trials including the testing of paired 20-mm Hispano 
cannon in wing trays. Max speed, $26 mph (685 km/h) 
at 22,965 ft (7000m) Time to 13.126 ft (4 000m), 
3.55 min. Range, 795 mis (1280 km). Empty weight, 
6,393 lb (2900kg) Max loaded weight, 8,497 li 
(3.864 kg), Span, 38 ft 10/2 in (11,85 m). Length, 31 ft 
4}4 in (9,56 m). Height, 10 ft 344 in (3,13. m). Wing area, 
227.23 sq ft (21,11 m’), 


(Below) The first of two prototypes of the G-56, a DB 
603-engined development of the G.55 Centauro, 


FIAT G.55A 


A substantial number of completed and partly-com. 
pleted G.65/1 Centauro airframes and sizeable stocks of 
components survived World War Il. Therefore, in 1947, 
Aeronautica d'Italia reinstated the G.55 assembly lin, 
utilising wartime-manufactured assemblies and com 
ponents to meet the requirements of both national and 
export markets. Two postwar versions of the Centauro 
had meanwhile been tested, the G.S5A single-seat 
fighter and advanced armament trainer, and the G.65B 
tandem two-seat advanced trainer, prototypes of these 
models having flown on 6 September and 12 February 
1946 respectively. The G.65A differed from the G.65/1 
Centauro only in instrumentation and radio equipment, 
retaining the Fiat RA 1050 RC 68 Tifone (DB 605A) 
engine, It was offered with an armament of four (two 
‘wing and two fuselage) 12,7-mm Breda-SAFAT or Colt: 
Browning machine guns, or two 20-mm Hispano-Suiza 
wing-mounted cannon and two fuselage-mounted 
machine guns. During 1947, 13 G.565 were rebuilt 
(seven as single-seat G.S5As and six as two-seat 
G.5SBs) for use as advanced trainers with Italy's Aero: 
nautica Militare, these being followed by a further 16 
aircraft (12 G.S6As and four G.S5Bs) produced from 


(Below) The prototype G.55A, which, produced from 
wartiine-manufactured assemblies, flew autumn 1946, 
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existing Centauro assemblies and components, as 
were also 30 G.65As and 16 G,S6Bs supplied to the 
Fuerza Aérea Argentina in 1948. The 19 G.S5As de- 
livered to the Aeronautica Militare possessed no arma- 
‘ment, but, in 1948, the 17 surviving aircraft of this type 
were returned to Fist, overhauled and fitted with an 
armament of four 12,7-mm SAFAT machine guns, To- 
ether with two G.55Bs, these were supplied to the 
Royal Egyptian Air Force. Max speed, 385 mph 
(620 kan/h) at 22,965 ft (7 000 m). Time to 19,685 ft 
(6000 m). 6.33 min. Range (internal fuel), 764 mis 
(1.230 km). Empty weight, 5,600 lb (2 640 kg). Loaded 
weight, 6,878 Ib (3 120 kg). Dimensions as far G.65 Cen 
tauro, 


One of the 30 G.55As (below) supplied in 1948 to the 
Fuerza Aérea Argentina, together with 15 G.55Bs, 


(593 km/h) at 18,700 ft (5 700 m). Time to 19,685 ft 
(6000 m), 8.4 min. Range (with internal fuel), 882 mls 
(1420 km). Empty weight, 6,041 Ib (2 740 kg). Loaded 
weight, 7,496 lb (3 400 kg). Span, 28 ft 101 in (11,85 m). 
Length, 31 fe 0% in (9,47 m). Height, 12 ft 4 in (3,76 m). 
Wing area, 227.23 sq ft (21.11 m*). 


FIAT G.91R Italy 
Winning contender in a lightweight tactical fighter 
competition as part of a NATO Mutual Weapons Pro: 
gramme, the G.91 was designed by Giuseppe Gabrielli 
and flown on 9 August 1956 with a 4,050 tb st 
(1837 kgp) Orpheus BOr 1 turbojet. This gave place toa 
4,850 lb st (2 200 kgp) Orpheus BOr 3 in the second and 
third prototypes, The prototypes were followed by 27 
pre-series aircraft, of which 23 were delivered to the 
Aeronautica Militare as G.91R.18, the “R suffix indicat- 
ing ricognizione (reconnaissance) capability with nose 
mounted Vinten cameras, armament comprising four 
12,7-mm Colt-Browning machine guns. Production for 
the Aeronautica Militare continued with 25 G.91R.1As 
and 60 G.91R.1Bs powered by the 5,000 tb st (2 268 kgp) 
Fiat-built Orpheus 803. Further production by the 
parent company comprised 50 G.91R.3s for the Luft 
waife, these differing essentially in having an arma 
ment of two 30-mm DEFA cannon, and 50 G.91R.4: 
which, with similar armament tothe R.1, were intended 


‘The G.69-2A (above and below) was supplied primarily 
to the Syrian Air Force, which received a total of 26, as 
‘well as four G.59-2B1 


‘The dwindling stock of DB 606A sparesled Fiat, in 1947, 
to adapt the basic G.56 airframe to take a Rolls-Royce 
Merlin T.24-2 engine rated at 1,610 hp for take-off. A 
prototype conversion of a G.65B flew early in 1948 as 
the G.55BM. An Egyptian option on 18 G.55AM fighters 
and two G.55BM two-seat trainers was not taken up 
when hostilities with Israel ceased in January 1949, but 
42 existing G.66 airframes were rebuilt to G.55AM 
standards as fighter-trainers for the Aeronautica Mil: 
tare. The designation was changed to G.59-1A for 
Italian service, and a further 16 G.59-1As and two-seat 
G.59-1Bs followed for Italian service in 1950. One 
G.59-1A was fitted with full fighter armament (four 
Jwing-mounted 20-mm Hispano cannon) and produc: 
tion continued with the basically similar G.59-2, of 
‘which 40 were built (30 G.59-2As and 10 G.59-2Bs). Of 

G.59-2As with the four-cannon armament and 
four G.59-2Bs with twin 12,7-mm guns were delivered 
to Syria, One G.89-2A was also supplied to Argentina 
for evaluation, The G.§9-3A was a prototype naviga 
tional trainer, and production was completed with 20 
G.59-4As and 10 G.69-4B trainers for the Aeronautica 
Militare, the former having a cut-down rear fuselage 
jand both models having bubble canopies. The follow 
ling data relate to the G.69-2A. Max speed, 368 mph 
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(Above) A general arrangement drawing of the G.91R.4, 
and (below) one of the G.S1R.4s built for Hellenic Air 
Force use, but re-assigned to the Luftwaffe. 


(Above, top) A G.91R.4 of the Portuguese Esquadra 121 
Tigres, BA 12 Bissalanca, 1967, and (immediately 
above) G.91R.3 of LeKG 43 at Oldenburg in 1971. 


for Greece and Turkey. In the event, the latter were also 
supplied to the Luftwaffe, a further 295 G.91R.3s being 
built in Federal Germany (1961-66) by a consortium 
headed by Dornier and the type finally being retired in 
February 1982. Forty of the G.91R.4s were transferred 
by Federal Germany to Portugal in 1965, followed in 
1976 by 14 G.91R.3s to make up attrition and 20 more in, 
1981 (36 more R.3s later being supplied for cannibal 
sation). Max speed, 675 mph (1 086 kav/h) at 4,920ft 
(1.500 m), Initial climb, 5,990 fe/min (30,43 m/sec), Tac- 
tical radius, 196 mis (315 km). Empty weight, 7,207 lb 
(3 269 kg). Max loaded weight, 12,500 lb (6 670 kg) 
Span, 28 ft 1in (8,56 m). Length, 33 ft 9¥4 in (10,29 m), 
Height, 13 ft 1% in (4,00 m). Wing area, 176.7 sq ft 
(16,42 a’) 


(Below) Pre-series G.91Rs of the 103° Gruppo of the 
Aeronautica Militare, Practica di Mare, August 1958, 


FIAT G.91¥ Italy 


Although evolved as a twin-engined development of 
the G.91R based on the airframe of the two-seat G.,91T 
trainer, the G.91Y had virtually no commonality with its 
predecessor. The first of two G.91Y prototypes was 
flown on 27 December 1966 with two 2,720 1b st 
(1234 kgp) dry and 4,080 1b st (1850 kgp) with after 
burning General Electric J85-GE-13A turbojets. 
‘Twenty pre-series aircraft were delivered to the Aero- 


au 


(Above) A G.91Y of the 101° Gruppo, 8° Stormo, of the 
Aeronautica Militare at San Giorgio di Cervia, 1978, 


nautica Militare from 1968, these entering service in 
May 1970, and 45 production examples followed during 
1971-76, entering service from August 1973. The G.91Y 
tactical fighter had an armament of two 30-mm Aden 
cannon and carried up to 4,000 lb (1 814 kg) of ordnance 
on underwing pylons and fulfilled both tactical strike 
and reconnaissance réles, nose-mounted cameras 
being standard. Max speed, 690 mph (1 110 km/h) at sea 
level. Initial climb, 17,000 ft/min (86,36 m/sec). Typical 
combat radius, 373 mls (600 km). Empty weight, 
8,598 lb (3 900 kg). Max loaded weight, 19,180 1b 
(8 700 kg). Span, 29 ft 64% in (9,01 m). Length, 38 ft 343 in 
(11,67 m). Height, 14 ft 6% in (4,43 m). Wing area, 
195.16 sq ft (18,13 mm’). 


‘The G.91¥ (above and below) was built in only small 
numbers, equipping two gruppi of the Italian 
‘Aeronautica Militare trom 1973. 


On 6 October 1944, the production contract was sub- 
stantially terminated, however, and only five P-75As, 
were completed. These differed appreciably from the 
XP-76s and carried an armament of four synchronised 
and six unsynchronised 0.5-in (12,7-mm) machine 
guns. The following data relate to the series P-75A. 
‘Max speed, 400 mph (644 km/h) at 20,000 ft (6 100 m). 
Time to 20,000 ft (6100 m), 5.8 min. Normal range, 
2,150 mls (3460 km). Empty weight, 11.256 1b 
(5 105 kg). Max loaded weight, 19,420 lb (8 809 kg). 
Span, 49 ft 4 in (15,03 m). Length, 41 ft 4 in (12,59 m). 
Height, 16 ft 6in (5,03 m). Wing area, 347 sq ft 
(32,23 my 


The P-75A (above and below) was ordered in large 
‘numbers in 1944, but, in the event, the contract was 
cancelled and only five examples were completed. 


FISHER P-75A EAGLE USA 


a 


‘Tho first XP-75 (above) used assemblies from several 
‘oxisting aircraft and first flew in November 1943, 


Radical in concept, the Eagle was designed and built by 
the Fisher Body Division of the General Motors Corp 
under the supervision of Don Berlin to meet an urgent 
USAAF need for a fast-climbing interceptor fighter. It 
was intended to mate major assemblies (eg, wing 
panols, tail unit and undercarriage) from existing air- 
craft with the most powerful liquid-cooled engine avail- 
able, the 24-cylinder Allison V-3420-19 rated at 2,600 hp 
(2,885 hp war emergency). This was mounted aft of the 
cockpit and arranged to drive contraprops via an exten- 
sion shaft. The first of eight XP-75 prototypes was 
flown in 17 November 1943, and the remaining seven 
were all under test by the spring of 1944, at which time 
2,500 production P-76A Eagle fighters were on order. 
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FMA L.At.27 PULQUI Argentina 


The first turbojet-powered aircraft to be built in Argen- 
tina, the I.Aé.27 Pulqui (Arrow) was designed (as the D 
700) by Emile Dewoitine assisted by Humberto Ricc- 
iardi at the Fabrica Militar de Aviones. It was intended 
as a single-seat interceptor capable of operation from 
relatively short, poor-surfaced runways. Of all-metal 
construction and powered by a 3,600 Ib st (1633 kp) 
Rolls-Royce Derwent §, the Pulqui was intended to 


‘The Dewoitine-designed LAé.27 Pulqui (below) which 
‘entered flight test in Argentina in August 1947. 


carry an armament of four 20-mm cannon. The sole pro- 
totype was flown for the first time on 9 August 1947, but 
performance proved disappointing, and further de 

velopment was discontinued. Max speed, 447 mph 
(720 km/h). Initial climb rate, 4,921 ft/min (26 m/sec). 
Range, 559 mls (900 km). Empty weight, 5,198 Ib 
(2358 kg). Loaded weight, 7,937 Ib (3.600 kg). Span, 
36 fe 11 in (11,25 m). Length, 31 ft 94 in (9,69 m). Height, 
11 ft 1% in (3,39 m). Wing area, 212.05 sq ft (19,70m’). 


(Below) The Argentine-built L.A@.27 Pulqui fighter. 


FMA L.Ag.30 NAMCU Argentina 


‘The 1.A6.30 Name (above and below) possessed an 
exceptional performance, but financial constraints 
resulted in cancellation of production contracts, 


The 1.6.30 Namcu twin-engined single-seat escort 
fighter was designed by Ing Cesare Pallavicino and 
was flown for the first time on 18 July 1948, The Namcu 
(Eaglet) was of all-metal construction with a triangular 
section semi-monocoque fuselage and two 2,036 hp 


Rolls-Royce Merlin 134/195 liquid-cooled engines. The 
Proposed armament comprised six 20-mm Hispano- 
Suiza 804 cannon, with provision for a 550-Ib (250-kg) 
bomb beneath the fuselage and 10 5-in (12,7-cm) 
rockets beneath the wings. The prototype Namca was 
flown from Cordoba to Buenos Aires at an average 
speed of 404 mph (850 an/h) on 8 August 1948, using 
only 60 per cent of the available power. Production of 
210 aircraft was ordered for the Fuerza Aérea Argen: 
tina, but, in April 1949, financial constraints dictated 
cancellation of production and further work on the 
Namod was discontinued. Max speed, 460mph 
(740 kh) at 21,000 ft (6400 m), Time to 16,405 ft 
(5000 m), 6.0 min. Max range, 1,678 mls (2 700 km). 
Empty weight, 12,313 lb (5685 kg). Loaded weight, 
19,301 lb (8 756 kg). Span, 49 ft 2¥ in (15,00 m). Length, 
97 ft 9¥4 in (11,52 m). Height (tall up), 16 fe 11 in (5,16 m). 
Wing area, 380.19 sq ft (35,32 m*) 


FMA. 1.A£.33 PULQUITI Argentina 


(Above) The first and (below) fourth prototypes of the 
1.A6.33 Pulqui Hl designed in Argentina by a German 
team led by Dr Kurt Tank. 


Designed by Dr Kurt Tank and embodying much of his 
experience in advanced design gained during World 
‘War Il, the 1.A6.33 Pulqui II featured a 40-deg swept. 

back shoulder-mounted wing and was powered by a 
4,998 lb st (2267 kgp) Rolls-Royce Nene 2 turhojet 
Armament comprised four 20-mm Hispano-Suiza 
‘cannon and the Pulqui Il was envisaged as a successor 
to the Meteor in service with the Fuerza Aérea Argen- 
una. Five prototypes were ordered, the first of these 
being a static test specimen and the second being the 
first flying prototype, the initial ight taking place on 27 
June 1950, Various difficulties were encountered and 
this crashed near Cordoba, the development pro- 
gramme being protracted and the last of the prototypes 
not making its initial flight until 18 September 1959, 

Although the various problems that had delayed the 
development programme had by that time been over 

come, Dr Tank and his team had meanwhile left Argen- 

tina, and this fact, together with the high cost of in- 

itiating series production, militated against further 
development. Max speed, 652 mph (1050 km/h) at 
16,406 ft (5 000 m). Initial climb, 5,866 ft/min (29,8 m/ 
sec). Endurance, 22hrs. Empty weight, 7,937 Ib 
(3.600 kg). Loaded weight, 12.236 Ib (5 550 kg). Span, 
34 ft 9¥%in (10,60m). Length, 38 ft 3% in (11,68 m) 
Height, 11 ft 5% in (3,50m). Wing area, 270.18 sqft 
(25,10 m*), 


(Above) The sole prototype of the LAé.27 Pulqui, the 
first jet fighter to be designed in Latin America. 


FOCKE-WULF FW 57 Germany 


‘The FW 57 was designed to the Kampfzerstdrer con- 
cept: a heavy fighter capable of clearing a path for 
bomber formations through defensive fighter screens. 


(Above and below) The FW 57, the first prototype of 
‘which is illustrated by the photograph, competed with 
the Messerschmitt Bf 110 for production orders. 


A three-seater, conceived by Kurt Tank but primarily 
the responsibility of Dipl-Ing Bansemir, the FW 57 com: 
peted with the Henschel Hs 124 and Messerschmitt Bf 
110, three prototypes of each of the contenders for Luft: 
watfe contracts being ordered. Of all-metal construc 
tion and powered by two 960 hp Daimler-Benz DB 600 
12-cylinder liquid-cooled engines, the FW 57 was in- 
tended to be equipped with a pair of 20-mm MG FF 
cannon on semi-flexible mounts in the extreme nose 
and a similar weapon in an electrically-operated 
Mauser dorsal turret. The first prototype, the FW 67 V1. 
was flown in the late spring of 1936, by which time the 
Kampfrerstorer specification had been superseded. 
‘Structurally overweight, the FW 57 proved seriously 
underpowered, despite the fact that the heavy cannon 
armament was never fitted, and although all three pro: 
totypes were flown, the test programme had been 


FOCKE-WULF 


abandoned by the late autumn of 1936. Max speed, 
251 mph (404 km/h) at 9,840 ft (3000 m), 227 mph 
(365knvh) at sea level Empty weight, 14,991 1b 
(6800 kg). Loaded weight, 18,298 lb (8 300 kg), Span, 
82ft Oin (25,00m) Length, 54ft 4¥%3in (16,57 m) 
Height, 13 ft 5%in (4,10m). Wing area, 791.17 sqft 
(73.50 m") 


FOCKE-WULF FW 159 


One of the singularly few single-seat fighter mono: 
planes of parasol configuration to feature a retractable 
undercarriage, the FW 19 designed by Kurt Tank was 
of all-metal construction with a monocoque fuselage. 
The first of three prototypes, the FW 189 V1, flew in the 
Spring of 1936 with a Junkers Jumo 210A engine rated 
at 610 hp for take-off, and was written off during the 
initial landing when the undercarriage failed. The 
second prototype, the FW 159 V2, initially differed only 
in having a reinforced oleo-hydraulic undercamiage 
‘actuating mechanism, but was subsequently fitted 
with two synchronised 7,9-mm MG 17 machine guns 
and a Jumo 210Da engine providing 680 hp for take-off, 


Germany 


‘The FW 159 - the V2 being illustrated above and the V3. 
below ~ was a rarity among fighters in being a parasol 
monoplane with a retractable undercarriage. 


The FW 159 V3 initially few with a Jumo 2108 rated at 
600 hp for take-off and 640 hp at 8,860 ft (2 700 m), but 
this prototype was eventually fitted with a fuel-injec~ 
tion Jumo 210G of 700 hp for take-off and 730 hp at 
3,280 ft (1.000 m), carrying the twin-MG 17 armament 
and having provision for an engine-mounted 20-mm. 
MG FF cannon, The FW 159 offered inferior perform- 
ance to the competitive Heinkel He 112 and Messe 


‘Testing of the FW 159, the third prototype of which is 
illustrated below, continued into 1938 
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FOCKE-WULF 


schmitt Bf 109, and development was discontinued 
‘The following data relate to the FW 159 V2 when fitted 
with the Jumo 210Da. Max speed, 239 mph (364 kan/h) 
at 13,125 f (400m). Time to 19,685 ft (6 000m), 
12.5min. Range, 405 mis (652km). Empty weight, 
4,134 Ib (1875 kg). Loaded weight, 4,960 Ib (2 250 kg) 
‘Span, 40 ft 8 in (12,40 m). Length, 32 ft 9% in (10,00 m) 
Height, 12% 3% in (3,75m). Wing area, 217.44 sqft 
(20,20 m'). 


FOCKE-WULF FW 187 


Germany 


One of the three pre-series FW 187A.0 fighters that 
wore completed during the summer of 1939 (above), 


Created as a twin-engined single-seat fighter, the FW 
187 was flown for the frst time in the spring of 1937. The 
first prototype, the FW 187 V1, was powered by two 
Junkers Jumo 210Da engines each rated at 680 hp for 
take-off and had provision for two 7,9-mm MG 17 
machine guns flanking the cockpit, The FW 187 V2 was 
essentially similar, apart from having Jumo 210G 
‘engines and fixed (as opposed to semi-retractable) 
radiators, In the meantime, Focke-Wulf had been in- 
structed to adapt the design as a two-seater, and the 
FW 187 V3, flown in the early spring of 1938, had provi- 
sion for a second seat in tandem. It also provided for in: 
stallation of a pair of 20-mm MG FF cannon in the lower 
fuselage, The V4 and V5 were similar to the V3, but the 
V6, flown early in 1939, had two Daimler-Benz DB 600A 
‘engines each rated at 1,000 hp for take-off. In October 
1939, this prototype attained 394.6 mph (636 km/h) in 
level fight. Three pre-production FW 1874-0 fighters 
were completed during the summer of 1939, these 


‘The tandem two-seat pre-series FW 187A-0 (above) and 
the single-seat second prototype, the FW 187 V2, 
(below), both of which were evaluated at Rechlin. 


having Jumo 210Ga engines rated at 700 hp for take-off 
and 730 hp at 3,280 ft (1000 m). Armament comprised 
two 20-mm MG FF cannon and four 7,9-mm MG 17 
machine guns, After official trials at Rechilin, the three 
FW 187As were retumed to Focke-Wulf and equipped a 
factory defence flight manned by test pilots. No further 
development was undertaken. The following data re- 

late to the FW 187A-0, Max speed, 329 mph (529 km/h) 
at 13,780 ft (4 200 m). Initial climb, 3,445 ft/min (17,5 m/ 
sec). Time to 19,685 ft (6 000 m), 6.8 min. Empty weight, 

8,157 lb (3 700 kg). Loaded weight, 11,023 lb (§ 000 kg). 

Span, 50 ft 24 in (15,90 m). Length, 36 ft 6 in (11,12 m). 

Height, 12f 7% in (390m), Wing area, 27.23sq ft 
(30,40 m*) 


FOCKE-WULF FW190A _— Germany 


Powered by a 1,850 hp BMW 139 two-row radial and 
featuring a ducted spinner, the first prototype FW 190 
fighter, the V1, was flown on 1 June 1939, followed by 
the second, the V2, on 1 December 1939. The ducted 
spinner was supplanted by an orthodox NACA cowling 
at an early stage, the third and fourth prototypes being 
discontinued owing to BMW 139 difficulties With 
adoption instead of the BMW 801, the wing was rede- 


x ea 


‘The first prototype of the FW 190, the V1 (above), and 
(below) the ultimate radial-engined production 
development of the fighter, the FW 1904-8. 


‘An FW 187A-0 which equipped an “Industrie~ 
Shutzstatfe!" for factory protection, winter 1940-41, 
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‘signed and the airframe restressed, and these changes this sub-type following 102 of the initial version. The _ the introduction of additional equipment. The A-6 (569 
‘were embodied in a fifth prototype, the V5. The FW190 FW 190A-3 (509 built) standardised on the 1,700hp _ built) introduced a revised wing structure and replaced 
Vo was tested with both short- (VSk) and long-span BMW 601D-2 used by all subsequent A-series models, the outboard MG FF cannon with MG 15is of similar 
(V5g) wings, the latter being standardised with the and two 20-mm MG 151 cannon replaced the wing root calibre, and the A-7 (80 built) was similar apart from a 
0th pre-series FW 190A-0. Series production com- MG 17s. Seventy-two were delivered to Turkey (as FW new gunsight and fuselage- mounted 13-mm MG 131s in 
menced with the FW 190A-1 with the 1,600hp BMW —190Aa-3s) in 1942-43. The FW 190A-4 (894 built) dif- place of the previously-standard MG 17s, The final pro- 
801C-1 and an armament of four7.9-mmMG17 machine fered from the A-3 in radio equipment and the A-5(723 duction A-series sub-type, the A-8 (1,394 built), had 
guns and two 20-mm MG FF cannon. Itcontinued with built) was similar, but hada lengthened engine mount- new radio, a repositioned fuselage bomb rack and pro- 
the essentially similar FW 190A-2 (BMW 801C-2), 426 of ing to restore the cc to the position occupied prior to vision for an internal auxiliary fuel tank. A wide variety 
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(Below) An early production FW 190A-3 undergoing 
factory flight testing in the spring of 1942. 


of Umrilst-Bausdtze (factory conversion sets) ~ their 
‘application indicated by the suffix letter “U" ~ and 
Rustsittze (field conversion sets) was applicable to 
most sub-types to optimise them for more specific roles. 
‘The FW 190A-9, which progressed no further than pro- 
totype trials, was intended as a Rammjager, with 
heavily armoured wing leading edges and a turbo: 
supercharged BMW 8017S or TU engine. Sixty-four FW 
190A-6s and A:8s were built in France by the SNCA du 
Centre in 1945-46, some serving briefly with the Armée 
de I'Air under the designation NC 900. The following 
data relate to the FW 190A-8. Max speed, 355 mph 
(571 km/h) at sea level, 402 mph (647 kaw/h) at 18,045 ft 
(5500 m). Initial climb, 3,450 ft/min (17,5 m/sec). Range 
(clean), 643 mis (1035 km). Empty weight, 7,650 Ib 
(3470:kg). Normal loaded weight, 9,656 lb (4 380 kg). 
Span, 34 ft 5¥ in (10,51 m). Length, 29 fe 4% in (8,96 m). 
Height (over propeller), 12 ft 1114 in (3,95 m). Wing area, 
196,98 sq ft (18,30 mm”) 


FOCKE-WULF FW 190B 


During the course of 1942, Focke-Wulf was engaged in 
investigating means of improving the performance of 
the FW 190 at altitudes above 20,000 ft (6 100 m), one 
‘proposal being the FW 190B with a turbo-supercharged. 
BMW 801 engine, a pressure cabin and a longer span 
wing. During the later months of 1942, plans were com- 
pleted for the production of this sub-type. A rudimen- 
tary pressure cabin was installed in an FW 190A-0 air- 
frame, which then became the V12 and first B-series 
prototype, but turbo-supercharging was not applied to 
the BMW 801 engine and the standard wing was re- 
tained, However, GM 1 (nitrous oxide) boost was pro- 
vided to help maintain power at high altitudes. The first 
four of an additional batch of development airframes 
(ordered to follow the original batch of FW 190A-Os) 
‘were then assigned to the FW 190B programme. These 
‘were generally similar to the V12, although the first of 
the additional aircraft had a longer-span wing affording 
21,59 sq ft (2,0 m") added area, this wing being re- 
garded as the future standard for the series FW 190B. 
Recurring difficulties with the GM 1 boost system and 
the pressure cabin slowed the progress of the test pro- 
Gramme and the strictures on armament imposed by 
the weight of these items resulted in a waning of in- 
terest on the part of the Luftwaffe, although up to six 
FW 190B-1s are believed to have been completed. No 
data available. 
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FOCKE-WULF FW 190C 


Evolved in parallel with the FW 1908, the FW 190C was 
developed around the Daimler-Benz DB 603 12-cylinder 
inverted-Vee liquid-cooled engine. The first prototype 
for the FW 190C was the V13. The DB 603A-0 engine 
was installed within an annular cowling, overall air- 
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(Above top) FW 190-8 of I/JG 6, Delmenhorst 1944-5, 
and (immediately above) of IIU/JG 11, Gross-Ostheim. 


‘The FW 190 V13 (above) was effectively the first FW 
190C prototype, the general arrangement drawing 
(below) depicting the FW 190C in definitive form. 


craft length being increased by 2 ft 2¥2 in (66 cm), but 
in other respects the V13 was similar to the FW 190A-0. 
‘The second and third C-series prototypes, the V15 and 
‘Vi6, were, to all intents and purposes, similar, and 
were powered by the DB 603A engine rated at 1,760 hp 
for take-off and 1,850 hp at 6,900 ft (2,100 m). The V16 
‘was eventually ecruipped with a supercharged DB 603E. 
engine rated at 1,800 hp at sea level. With this a speed 
of 450 mph (724 km/h) was attained at 22,310 ft 
(6800 m), and an initial climb of 4,330 ft/min (22,0 m/ 
sec) was demonstrated before the end of 1942. The next 
FW 190C prototype, the V18/U1, was fitted with a DVL 
‘TK 11 exhaust-driven turbo-supercharger (which in- 
creased the output of its DB 603A engine to 1,600 hp at 
35,100 11/10 700 m) and a pressure cabin. This was the 
first of the so-called Kanguruh prototypes (the large 
ventral fairing housing the turbo-supercharger being 


reminiscent of a kangaroo's pouch). More prototypes 
had meanwhile been put in hand, these being intended 
to Jead to the production af the FW 190C-1 (without 
pressure cabin) and C-2 (with pressure cabin), These 
were overtaken by the decision to suspend the DB 603 
variant in favour of the Jumo-engined FW 190D, 
although five more prototypes from the second batch of 
development airframes (V29 to V33) were completed to 
a standard similar to that of the V18/U1, In production 
form, the FW 190C was to have had two 13-mm MG 131 
guns in the fuselage, four 20-mm MG 151s in the wings 
and a fifth MG 151 mounted between the engine 
cylinder banks. Continual difficulties with both turbo- 

supercharger and pressure cabin led to all effort being 
switched to the FW 190D. The following data relate to 
the definitive C-series prototypes with turbo-super- 

charged DB 603A engine and armament restricted to 
‘twin MG 151 cannon. Max speed, 404 mph (650 km/h) at 
42,810 ft (10 000 m). Time to 39,370 ft (12.000 m), 
20 min. Empty weight, 7,903 lb (3 585 kg), Loaded 
weight, 9,369 Ib (4.250 kg). Span, 40 ft 44 in (12,90 m), 
Length, 31 ft 2 in (9,50 m), Height (over propeller), 11 ft 
5% in (3,50 m), Wing area, 218.51 sq ft (20,30 m*) 


‘The FW 190 V18/U1 (below) was the first of the so- 
called "Kanguruh” prototypes of the FW 190C. 


FOCKE-WULF FW 190D 


While Focke-Wulf was struggling with the pressur 
isation and supercharging problems of the FW 190B 
‘and C, a parallel programme was being conducted with 
a version powered by the Junkers Jumo 213 12-cylinder 
inverted-Vee liquid-cooled engine, the FW 190D, De- 
velopment aircraft for the D-series were the V17, V22 
‘and V23, all of which were fitted with pressure cabins 
and powered by the Jumo 213A-1 rated at 1,600 hp at 
18,000 ft (5.485 m), An annular radiator was adopted, 
similar to that used by the FW 190G's DB 603, the nose 
being lengthened by 2ft (60cm). To compensate, an 
‘extra untapered fuselage section was introduced im: 
mediately ahead of the tailplane, adding 1{t 7¥2in 
(60cm) to the overall length, Six additional develop- 
‘ment aircraft (V19-21 and V25-27), originally laid down 
as C-series prototypes, were meanwhile completed 
‘with major wing redesign as the first genuine D-series 
prototypes. In the event, however, the initial produc- 
tion model of what was to be known as the Langnasen: 
Dora was to be essentially a marriage of the FW 190A-8 
airframe with the Jumo 213A-1 engine installation, this 
being designated FW 190D-9. Deliveries to the Luft- 
watfe commenced in August 1944, The FW 190D-9 had. 


‘An FW 190D-9 (below) captured at Marienburg and 
‘used by the Soviet Red Banner Baltic Flost. 


Germany 


(Above) An FW 190D-9 of 10./JG 54 which crash-landed 
at Wemmel, Belgium, on 1 January 1945. 


an armament of two 13-mm MG 131 machine guns and 
two 20-mm MG 161 cannon, various Rustsatze being 
applied in service. The D-10 was to have featured a 
30-mm MK 108 Motorkannon, but none was, in fact, de- 
livered, Another armament change distinguished the 
D-11 which had two MK 108sin the outer wing bays, but 
only prototypes were completed. The FW 190D-12 re- 
placed the D-9 in production in February 1945, this 
having a Jumo 213F-1 engine with a 30-mm MK 108 
Motorkannon and twin wing-mounted 20-mm MG 1815, 
Production of D-series fighters totalled a little short of 
700 aircraft, The following data relate tothe FW 190D-9. 
Max speed, 357 mph (574 km/h) at sea level, 426 mph 
(686 km/h) at 21,650 ft (6 600 m). Time to 19,685 fe 
(6.000 m), 7.1 min. Range (clean), 520 mis (837 km). 
Empty weight, 7,694 lb (3.490 kg), Normal loaded 
weight, 9,480 lb (4 300 kg). Span, 34 ft 6Y2 in (10,51 m), 
Length, 33 ft 5¥ in (10,19 m). Height (over propelier), 
11 ft 044 in (3,36 m). Wing area, 196.98 sq ft (18,30 m’), 


‘Tho FW 190D-9 with (above) early-type cockpit canopy, 
and (below) in Standard production configuration. 


FOCKE-WULF FW 190F 
‘The FW 190F single-seat ground attack fighter was 
essentially a production version of the FW 190A-5/U3, 
the Umriist-Bausatz (factory conversion set) ~signified 
by the '"U3" appended to the standard production 
fighter designation ~ being standardised on the 
assembly line, and a new series letter being applied for 
convenience. The first 25-30 F-series fighters were, in 
fact, based on the A-4 airframe and designated FW 
190F-1. These carried an armament of two fuselage- 
mounted 7,9-mm MG 17s and two 20-mm MG 151s in 
the wing roots and had provision for a 551-4b (250-kg) 
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(Below) An FW 190D-9 of I1/JG 26 “Schlageter” at 
Nordhorn, near Osnabriick, in January 1945. 


‘The FW 190F-8 (above), which, based on the A-B 
airframe, was the last F-series built in quantity. 


bomb beneath each wing and a 1,102-1b (600-kg) bomb 
beneath the fuselage. Additional protective armour 
was provided for the engine, oll tank and pilot, Similarly 
powered by the 1,700 hp BMW 801D-2, the FW 190F-2 
differed in being based on the A-5 airframe and in 
having a new one-piece blown cockpit canopy. The FW 
190F-3 was based on the A-6 airframe, some 20 of this 
sub-series having a 30-mm MK 103 cannon under each 
wing in place of bomb racks. The FW 190F-8 was based 
on the A-8 airframe and the final production version, 
the FW 190F-9, differed in having a 2,000 hp turbo: 
Supercharged BMW 801TS engine. The following data 
relate specifically to the FW 190F-3. Max speed (clean), 
342 mph (550 knv/h) at sea level, 394 mph (634 km/h) at 
18,045 ft (5500 m). Initial climb, 2,110 ft/min (10,7 m/ 
sec). Max range, 466 mls (750 km). Empty weight, 
7,930 lb (3.325 kg). Normal loaded weight, 9,700 1b 
(4400 kg). Span, 34 fe 5t31in (10,51 1m). Length, 29 ft 
434 in (8,95 m). Height (over propeller), 12 ft 11% in 
(3,95 m). Wing area, 196.98 sq ft (18,30 m). 


FOCKE-WULF FW190G Germany 


Evolved in parallel with the FW 190F, the FW 190G was 
a dedicated extended-range fighter-bomber consoli: 
dating on the production line the Umrust-Bausatze 8 
and 13 applied retrospectively to the FW 190A. Re- 
taining the BMW 801D-2 engine, the FW 190G had a 
fixed armament of only two wing root-mounted 20-mm 
MG 161 cannon, external bomb load being similar to 
that of the FW 190F. Fifty FW 190G-1s were built, these 
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FW 1906-3s (above), believed to belong to II/SG 10, 
photographed over Romania, early in 1943. 


being based on the A-4 airframe and followed by the 
FW 190G-2 utilising the A-5 series airframe. These 
were succeeded in October 1943 by the FW 190G-3 with 
a PKS 11 autopilot and wing leading-edge balloon-cable 
cutters. The final production series was the FW 190G-8, 

built from September 1943 to February 1944, and having 
the same airframe as the A-8, provision for an internal 
auxiliary fuel tank, and revised and repositioned equip 

ment. The following data relate specifically to the FW 
190G-3. Max speed, 340 mph (547 km/h) at sea level, 
988 mph (624 km/h) at 16,405 ft (5.000 m). Normal 
range, 497 mis (800 km). Empty weight, 7,959 1b 
(3.610 kg). Max loaded weight, 11,045 Ib (5 010 kg), 
Dimensions as for FW 190F-3, 


FOCKE-WULF Ta 152C 


During 1942, various new features were proposed for 
progressive developments of the basic FW 190 fighter 
‘one feature common to all being a new lengthened 
fuselage with the cockpit relocated 16 in (40 cm) farther 
aft in relation to the wing. Versions of both the Jumo 
219 and DB 603 12-cylinder inverted-Vee liquid-cooled 
engines were projected for installation, the vertical tail 
surfaces were enlarged and both the basic FW 190 wing 
and a new longer span wing were considered, When 
development of a new series of fighters embodying 
various of these features was officially sanctioned in 
1943, the designation Ta 152 was assigned in recogn} 
Uon of the work of Kurt Tank. The Ta 152A and Ta 1528, 
powered by the Jumo 213A and Jumo 213C respec 
tively, and featuring a new wing centre section mated 
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‘The general arrangement drawing above depicts the 
Ta 182C-0, and the Ta 152C V7 below was one of only 
three prototypes of the Ta 152C-1 to be completed. 
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with standard FW 190A-8 outer wings, were overtaken 
by the Ta 1526. This, with a similar airframe, was tobe 
powered by the Daimler-Benz DB 603LA rated at 
2,400 hp (2,300 hp with MW 80 boost) for take-off. The 
FW 190 V21/U1 (rebuilt V21) was completed on 3 
November 1944 with a DB 603E engine (enclosed by a 
DB 6031, cowling) as the first C-series prototype, and it 
was anticipated that the first Ta 152C-1s would leave 
the assembly lines in April 1946. In the event, only three 
FW 190C-1 prototypes, the V6, V7 and V8, and two Ta 
182C-3 prototypes, V16 and V17, were completed, as 
production precedence was allocated to the Ta 152H. 
‘The Ta 152C-1 carried an armament of one engine- 
‘mounted 30-mm MK 108 cannon and four (two fuselage 
and two wing) 20-mm MG 151 cannon, The Ta 152C-3 
differed in having a 30-mm MK 103 in place of the MK 
108, and the C-2 and C-4 were proposed variants of the 
two initial models with FUG 16 instead of FuG 162-Y 
radio, The following data relate to the Ta 162C-1. Max 
speed, 463 mph (745 km/h) at 34,450 ft (10 500 m). 
Initial climb, 3,050 fv’min (19,50 m/sec), Normal range, 
684 mls (1-100 km), Empty weight, 8,849 Ib (4 014 kg) 
Loaded weight, 11,684 Ib (5300 kg). Span, 36 fe 11n 
(11,00 m). Length, 36 ft 6 in (10,82 m). Height, 11ft tin 
(3,38 m), Wing area, 209,90 sq ft (19,50 m*). 


FOCKE-WULF Ta 152H 


Intended primarily as  Hohenjager (altitude fighter), 

‘but also to fulfil the r6le of Begieitjager (escort fighter), 
the Ta 152H was a parallel development of the Ta 162C. 

It differed in being powered by the Junkers Jumo 
2138-1 engine rated at 1,750 hp for take-off (2,050 hp 
with MW 60) and in embodying a long-span wing of en- 

tirely new structural design. Four FW 190C prototypes, 
29, V30, V32 and V33, were rebuilt to participate in 
the Ta 152H development programme, The genuine 
prototypes of the H-series fighter were the Ta 152 V3, 

‘V4 and V5, the first of these being completed mid-1944, 
and being the first of a batch of 26 pre-series Ta 152H-0 
aircraft built at Sorau. A further batch of 20 pre-series 
‘Ta 162H-0s was built at Cottbus, where production con: 

tinued with the Ta 162H-1. The Ta 152H-2 was a version 
with FuG 16 in place of FuG 162-¥ that was cancelled in 
Decomber 1944, The Ta 162H-1 carried an armament of 
one 30-mm MK 108 Motorkannon and two wing: 

‘mounted 20-min MG 151 cannon, A small number of the 
160 plus fighters of this type completed at Cottbus 
before the factory was overrun by Soviet forces saw 
operational use from January 1945. Max speed, 
462 mph (744 km/h) at 31,170 fr (9 600 m). Initial climb, 
3,445 ft/min (17,50 m/sec). Normal range, 944 mis 
(1.620 km). Empty weight, 8,887 lb (4 031 kg). Loaded 
Weight, 11,601 lb (5 217 kg). Span, 47 ft 4)5 in (14,44 m). 

Length, 35 ft 1% in (10,71 m). Height, 11 ft tin (3,38 ma). 

Wing area, 260.81 sq ft (23,30 m1’) 
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(Above) The fifth Ta 152H-0 and (below) a general 
arrangement drawing of this pre-series version of the 
fighter built at both Soran and Cottbus. 
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FOCKE-WULF Ta 154 Germany 


Emulating the de Havilland Mosquito in being pri- 
marily of wooden construction, the Ta 154 two-seat 
night and bad weather fighter was initiated in Septem- 
ber 1942. The first prototype, the Ta 154 V1, was flown 
on 1 July 1943, and was powered by two Junkers Jumo 
2U1F 12-cylinder Vee-type engines rated at 1.240 hp for 
take-off and 1,480 hp at 9,850 ft (3 000 m). The Ta 154 
V2, which was equipped with FuG 212 Lichtenstein C-1 
radat, was initially similarly powered, but was later to 
be re-engined with the Jumo 211N of 1,460 hp for take- 
‘off and 1,520 hp at 4.250 ft (1295 m). The V9, flown on 
24 November 1943 for 16 minutes and then demon: 
strated to Adolf Hitler, had Jumo 211Fs (later 211Ns) and 
an armament of four 20-mm cannon. These prototypes 
were also considered as pre-series aircraft, of which 15 
had been ordered, later supplemented by a further six. 


‘The Ta 154 V3 (above) with Matratzen aerial array and 
quartet of 20-mm cannon, and (below) a general 
arrangement drawing of the series Ta 154A-1 fighter. 


‘The Ta 154 V4 was the first prototype fitted with a pair 
each of 20-mm and 30-mm cannon (the larger calibre 
weapons later being removed), and the V8, initially 
flown with Jumo 211s on 11 August 1944,became the 
first of four prototypes (the others being the V10, V2 
and V23) to be fitted with Jumo 213As rated at 1,776 hp 
for take-off. The Ta 154 V9 was the first aitcraft com- 
pleted at Poznan, Poland, and was intended as a pat: 
term aircraft for series production there. The V15 was 
one of the first prototypes to have the Hirschgeweih 
(Stag’s Antlers) radar array. An initial production con- 
tract for 250 Ta 154A-1s had been issued within weeks 
of the start of flight test, and a pre-series of 22 Jumo 
211E-engined Ta 154A-0s for service evaluation was 
built at Erfurt, the first of these being completed in 
March 1944. The first series aircraft were Ta 164A-1s, 
and A-4s, the former with FuG 212 radar and the latter 
with either FuG 220 or FuG 218 Neptun, The Ta 154A-2 
was to have been a single-seat version and the Ta 
164A-3 was a proposed two-seat conversion trainer. 
‘The problems posed by wooden aircraft construction 
‘and bonding agents led to the decision to terminate 
production (promulgated on 14 August 1944), but some- 
‘what more than 50 Ta 154A-1s and A-4s were com: 
pleted, most of these being issued to Nachtjagdgrup- 
pen with which they saw some operational use, The 
following data relate to the Ta 184-4 with Jumo 211N 


‘The Ta 154 V15 (below) was one of the first of the 
prototypes with a Hirschgeweih antennae for FuG 220. 


engines and four-cannon armament. Max speed, 
382 mph (615 km/h) at 19,000 ft (5 790 m). Time to 
26,245 ft (8 000 m), 16 min. Range, 851 mis (1370 km) at 
22,965 ft (7 000 m). Empty weight (less armament and 
radat), 13,933 1b (6320 kg). Max loaded weight, 
18,188 lb (8 250 kg). Span, 62 ft 574 in (16,00 m). Length 
(excluding antennae), 40 ft 10% in (12,45 m). Height, 
11 ft 145 in (3.40 m). Wing area, 348.76 sq ft (32,40 m’), 


FOKKER EI(MS5K/MG) Germany 


Flown inthe late spring of 1914, the M6 (the prefix etter 
signifying Militar) was a single-seat monoplane of 
‘mixed construction, with a welded steel-tube fuselage, 
wooden wings and fabric skinning. It was built in two 
versions, the ML (assigned the military designation A 
11) with long-(lang) and the M 8K (A Ill) with 
short-(kurz) span wings, Several were supplied 
privately to Prussian officers and two (A Ils) tothe Aus: 
tro-Hunganian Luffahyttruppen. One M 5K was fitted 
with a DWM Parabellum MG 14 with Fokker's s0-called 
‘Stangensteuerung (push-fod control) synchronising 
‘the weapon with the propeller. This was suocessfully 
demonstrated to the Idfiieg (Inspectorate of Flying 
‘Troops) as the M SK/MG and was ordered in series by 
the Heeresverwaltung as the E 1. The more reliable alt: 
cooled version of the Maxim LMG 08/15 gun was 
standardised and the E1 was powered by an 80 hp Obe: 
rursel U O (Gnome copy) seven-cylinder rotary engine. 


(Above) The original M 5K/MG during demonstration to 
FeldMiegerabtollung 62 near Douay, and (below) a 
‘general arrangement drawing of the production E 1. 


Production deliveries commenced in June 1915, a total 
of 64 aircraft being built, of which the majority were 
assigned to the Kampf-Binsitzer-Kommando (Single- 
seat Battle Command), Some E Is went to various Feld- 
fieger-Abteitungen, six were ordered by the Marine- 
Landftieger and nine were assigned to the Austro-Hun- 
‘garlan Luftfahrttruppen. Deliveries of the E 1 were com- 
pleted in June 1916. Max speed, 81 mph (130 km/). 


‘A Fokker E I (above) of the Kampl-Kinsitzer-Kommando 
over the Western Front late summer 1915. 


Range, 124 mis (200 km) at 68 mph (110 km/h). Service 
ceiling, 9,840 ft (2000 m), Empty weight, 789 Ib 
(358 kg). Loaded weight. 1,241 lb (563 kg). Span, 29 ft 
445 in (8,95 m). Length, 22 ft 134 in (6,75 m). Height, 7 ft 
10% in (2,40 m). Wing area, 155 sq ft (14,40 m*) 
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FOKKER KI (M 9) 


Original in concept in having @ push-pull engine con 
figuration and twin fuselage booms, the M 9 was de- 
veloped without official encouragement as an offensive 
fighter, the sole prototype being completed in April 
4915. Also known by the designation K I (the "K” prefix 
indicating Kampfflugzeug, or “Battle Aircraft”), the M9 
Uitilised two fuselages, complete with tail assemblies 
from conventional M 7 two-seat sesquiplanes. These 
were married by means of a biplane structure to 
central nacelle which carried single 80 hp seven- 
cylinder rotary Oberursel U O engines fore and aft, with 
the pilot seated between. The nose of each M 7 fuse- 
lage accommodated 4 cockpit for a gunner. No rigid 
structure connected the two fuselages aft of the nacelle 
and, in consequence, the booms tended to twist when 
the wings warped. The M 9 was perfunctorily flight 
tested by Anthony Fokker, He complained of the flexing 
of the tailbooms and the marked tail heaviness which 
rendered control difficult. As Fokker was by then pre- 
occupied with testing the M SK/MG (E 1) monoplane, 
further development of the M 9 was abandoned. No 
data relating to this short-lived experimental fighter 
have apparently survived. 


Highly original in concept, the M 9 alias K I (above and 
below) utilised twin fuselages and two engines 
mounted on the fuselage centreline. 


FOKKER EI & I11(M14) Germany 
Derived from the M 5K fighting scout, the M 14 was, in 
its initial form at least, an unarmed tuitional aircraft 
with 10.76 sq ft (1,00 m*) more wing area and a margi 
nally longer fuselage. Some local structural reinforce 
ment and minor changes were introduced in the for 
ward fuselage decking, the upper wing bracing pylon 


‘The E Ill (below) was essentially similar to the E IL 
‘apart from its engine, most E Ils being converted. 
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‘The Ell (above) was marginally larger than the E I and 
introduced some local structural reinforcement. 


and the undercarriage, and the 80 hp Oberursel engine 
of the E I was retained. Twelve were ordered by the 
Heeresverwaltung under the designation E Ml. In the 
event, 47 additional E Ils were also to be built, with a 
similar armament to that of the E I, the first three of 
these being delivered in July 1915 and 13 more follow. 
ing in August before the first unarmed examples (six 
delivered in each of September and October) were 
taken into th The arm 

engined with the 100 hp Oberursel U I nine-cylinder 
rotary during repair or overhaul, reappearing in Fok 
kor's delivery lists as E Ils when redelivered to the 
Flegertruppen. The designation E Ill was, in fact, that 
applied to new-build M 14 airframes fitted with the UI 
rotary from the outset, improved synchronising gear 
being provided for the LMG 08/15 gun. Of 258 aircraft 
built from the outset as E Ills, 221 were delivered to the 
Fliegertruppen, 19 were supplied to Marine-Land- 
flleger, 12 were received by the Austro: Hungarian Luft 
faheteruppen and the remaining six went to the Austio- 
Hungarian Navy, The following data relate to the E IIL 
Max speed, 87 mph (140 km/h). Range, 149 mls 
(240 km) at 74 mph (120 kaw/h). Service ceiling, 11,810 ft 
(2600 m). Empty weight, 880 Ib (399 kg). Loaded 
weight, 1,345 Ib (610 kg). Span, 31 ft 246 in (9,62 m) 
Length, 23 ft 749 in (7.20 m). Height, 7 1035 tn (2.40 m) 
Wing area, 165.77 sq ft (16,40 m 


FOKKER E IV (M 15) 


Several of the most successful Fokker Eindecker pilots. 
including Max Immelmann and Oswald Boelcke, asked 
Anthony Fokker to develop a more powerful and more 
heavily armed version of his fighting scout. As a con 
sequence, the M 15 was evolved, the first example of 
which was delivered in September 1915 as the E IV. Em: 
bodying modest increases in overall dimensions, the E 
IV was powered by the 160 hp Oberursel U Ill two-row 
14-cylinder rotary engine, and, in standard form, was 
fitted with paired synchronised LMG 08/15 machine 
guns. At least one example of the E IV was completed 
(for Immelman) with the then unprecedented fxed- 
gun armament of three LMG 08/15s. The success of the 
ETIV at the Front was limited and production was re- 
stricted to 49 examples, of which the last was delivered 
in July 1916. Max speed. 99 mph (160 knvh), Range, 
149 mils (240 km) at 81 mph (130 kay/h). Service ceiling, 
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14,765 ft (4.500 m). Empty weight, 1,014 Ib (460 kg), 
Loaded weight, 1,596 lb (724 kg). Span, 32 ft 944 in 
(10,00 m). Length, 24 ft 744 in (7,60 m). Height, 9 ft 1 in 
(2,77 m), Wing area, 175.46 sq ft (16,30 m-). 


(Above and below) The E IV was more powerful and 
‘more heavily armed than preceding fighting scouts 
‘but its success at the Front was limited. 
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FOKKER M 16 


A tandem two-seat fighter designed by Martin 
Kreutzer primarily for the Austro-Hungarian Luftfahrt: 
truppen, the M 16 was an angular two-bay equi-span 
unstaggered biplane with a welded steel-tube fuse- 
lage, wooden wings and fabric skinning. It was initially 
powered by a 160 hp Mercedes D Ill six-cylinder water 
cooled engine and utilised wing warping for lateral 
control. It was subsequently fitted with a 200 hp Aus 
tro-Daimler six-cylinder water-cooled engine, the 
means of lateral control being changed from wing 
warping to large ailerons with overhanging horn 
balances on the upper wing. The M 16 was shipped to 
the Luftfahrttruppen for evaluation in April 1916, and 
Was fitted with a single synchronised Schwarzlose 
machine gun offset to port and another Schwarzlose 
machine gun on a flexible mount in the rear cockpit. 
Although an order for 26 aircraft was placed by the 
Austro-Hungarian service, no production of the M 16 
was undertaken. The designations "M 16E”, “M 162’ 
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(Below) The M 16 in its original form with wing 
warping and a 160 hp Mercedes D Il engine. 
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and "M/16ZK" were subsequently ascribed to this air 
craft to signify Einstielig (single-strutted or single 
bay), Zweistielig (two-bay) and Klappenverwindung 
(fap control ailerons as opposed to wing warping) but 
were not assigned contemporaneously, being of post 
World War I otigin. No specification for the M 16 two 
Seat fighter has apparently survived. 


(Above and below) The M 16 in the definitive form in 
which it was evaluated by the Luftfahrttruppen ot 
Austria-Hungary in the spring of 1916. 


FOKKER D II (M 17) 


Evolved in parallel with the M 16 by Kreutzer, the M17 
single-seat fighter was, in its original form, an unstag 
gered single-bay equi-span biplane with an inordi: 
nately deep fuselage affording extremely limited view 
from the cockpit. The fuselage decking was subse 
quently cut down to improve all-round vision from the 
cockpit and stagger was applied to the wings. The M17 
was flown with both the 80 hp seven-cylinder Obe- 
rursel U 0 and 100 hp nine-cylinder Oberursel I rotaries, 
and in both Einstielig (single-bay) and Zweistielig 
(two-bay) configurations. Twenty of the 80 hp single- 
bay M17s were supplied to the Austro-Hungarian Luft: 
fahrttruppen and assigned the designation B Il, a 
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‘The single-bay first prototype of the Kreutzer-designed 
M17 (above) progenitor of the D Il, and (below) the 
standard two-bay production D Il. 


‘The two-bay D Il (above) of the Fliegertruppen that 
arrived at the Front during the late summer of 1916. 


further 42 being built by the MAG (Magyar Altélanos 
Gépgyar), Some of these were fitted with a single un- 
synchronised Schwarzlose machine gun above the 
upper wing, but most were unarmed and assigned to 
the train jarian acceptances com: 
mence 1916, The two-bay M 17 with the 
higher-powered U I engine was adopted by Germany's 
Flegertruppenas the Dll, this type having a single syn 
chronised Maxim LMG 08/15 machine gun. It began 
arriving at the Front in July-August 1916, 181 being de 
livered. One example was supplied for evaluation to the 
Marine-Landflieger. The designations ""M 172" and ""M 
17" wore purely post-World War I attributions. The 
following data relate to the D Il. Max speed, 93 mph 


(160 km/h). Time to 3,280 ft (1000 m), 4.0 min. Range, 

24 mis (200 km). Empty weight, 846 lb (984 kg). 
Loaded weight, 1,268 lb (576 kg). Span, 28 ft 84 in 
(8,75 m). Length, 20 ft 11% in (6,40 m). Height, 8 ft4¥3 in 
(2.55 m). Wing area, 193.76 sq ft (18,00 


‘An early production D I (above), and (below) a general 
arrangement drawing of the standard production two 
bay D I issued to the Fliegertruppen. 


(Above) The revised single-bay M 17 prototype that 
‘was supplied to the Austro-Hungarians as the B Il, and 
(below) the 80 hp single-bay production D I 


— 


FOKKER D I (M 18) 


A development of the M 17, the M 18 single-seat fighter 
was, in initial prototype form, frequently referred to 
erroneously by works of reference as the “M 16E”. It 
was a similar unstaggered single-bay equi-span 
biplane with the upper fuselage contour parallel with 
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‘The first prototype of the M 18 (below), known 
unofficially as the “Karausche” (Crucian Carp), 
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the upper wing, but differing essentially in having a 
100 hp Mercedes D I six-cylinder water-cooled engine. 
Unofficially dubbed the Karausche (Crucian Carp), the 
M 18 prototype underwent modifications similar to 
those applied to the M 17 (ie, cut-down fuselage deck 
ing and wing stagger), and was also flown in twin-bay 
configuration. It was ordered into production in twin 
bay form as the D I with a 120 hp Mercedes D Il engine 
and an armament of a single synchronised LMG 08/15 
machine gun. Like the D Il, the DI began to arrive at the 
Front in July-August 1916, 90 being built for the Ger- 
man Fliegertruppen, six for the Marine-Landfieger and 
16 for the Austro-Hungarian Luftfahrttruppenby which 
the fighter was designated B III. In addition, MAG 
(Magyar Altalanos Gepgyar) in Hungary built eight. 
One of those supplied to the Austro-Hungarians was 
experimentally fitted with a 160 hp Mercedes D III 
engine and had ailerons in place of wing warping for 
lateral control. Another experimental model had 
sweptback long-span wings. Max speed, 93mph 
(105 ken/h), Time to 3,280 ft (1000 m), 6.0 min, Endu 
rance, 15 hrs. Empty weight, 1,020 lb (463 kg). Loaded 
weight, 1.477 Ib (670 kg), Span 29 ft 814 in (9,05 m). 
Length, 20 ft 7% in (6,30 m), Height, 8 ft4¥4 in (2,55 m). 
Wing area, 215,28 sq ft (20,00 m’). 


FOKKER D III (M 19) Germany 
The capabilities of the D 1 and D I were by consensus 
indifferent, and,in an attempt to provide a single-seat 
fighter of higher performance and heavier firepower 
Martin Kreutzer adapted the M 18 to take the 160 hp 14 


cylinder two-row rotary Oberursel U Il engine and an 
Jarmament of two synchronised LMG 08/15 machine 
guns. The new fighter was assigned the Fokker de- 
signation M 19 and when ordered by the Jdflieg (In 
'spektion der Fliegertruppen) became the Dll A total of 
210 was delivered to the German Fliegertruppen, late 
Production examples supplanting wing warping with 
ailerons for lateral control, and 10 aileron-equipped D 
Ills (including the prototype) were supplied to the 
Netherlands where they arrived in October 1917, The D 
Ml reached the Front in August 1916, but primarily as a 
result of the unreliability of its U Ill engine was rapidly 
Telegated to home defence duties. One experimental 
‘example was fitted with a 110 hp Siemens-Halske Sh II 
engine enclosed by a full cowling, the propelier being 
fitted with a large spinner. Max speed, 99mph 
(160 km/h). Time to 3,280 ft (1.000 m), 3.0 min. Range, 
137 mls (220 km) at 87 mph (140 km/h). Empty weight. 
948 lb (430 keg). Loaded weight, 1,565 Ib (710 kg). Span, 
29 ft 8%4 in (9,05 m). Length, 20 ft 7%%o in (6,30 m) 
Height, 8 ft 414 in (2,55 m). Wing area, 216.28 sq ft 
(20,00 m*) 


ind below) The D Iit in its definitive production 
form in which ailerons replaced wing warping for 
Jateral control 


FOKKER D IV (M 21) 


A contemporary of the M 19 and the last of the Fokker 
fighters to be ascribed solely to Martin Kreutzer, the M 
21 was, to all intents and purposes, the D I(M 18) with 
twin-gun armament and the 160 hp Mercedes D Il six 
cylinder water-cooled engine. The M 21 was assigned 
the service designation DIV and two were at the Front 
‘on 31 August 1916, but saw no combat service. The per 
formance of the D IV proved disappointing by com 
parison with contemporary types and the Idflieg con 
sidered that supplies of the 160 hp Mercedes should be 
assigned to other types, Production was, in conse: 
quence, restricted to 40 aircraft for the Fliegertruppen, 
‘one being experimentally fitted with a refined engine 
‘cowling and large propeller spinner. In addition, four D 
IVs were built for Sweden where they arrived in March 
1918. Max speed, 99 mph (160 kx/h). Time to 3,280 ft 
(1000 m), 3.0 min. Range, 137 mis (220 km). Empty 
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‘The M 21 prototype (below) was the last Fokker fighter 
design ascribed solely to Martin Kreutzer. 
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A standard production D Il (above), seen here with 
‘warping control, reached the Front in August 1916. 


weight, 1,936 Ib (606 kg). Loaded weight, 1,852 Ib 
(840 kg). Span, 31 ft 9¥0 in (9,70 m). Length, 20 ft 7¥0 in 
(6,30 m). Height, 9 ft 0% in (2,75 m). Wing area, 
226.05 sq ft (21,00 m’). 


(Below) The D IV in standard production form, 


bay versions with unswept upper wing as the "M 
22ZP" ~ a designation of purely post-WWI origin ~ in 
fact show an M 17 with fully-cowled engine and spin: 
ner, and an M19 with an Sh experimental installation, 
‘The 110 hp Oberursel U I nine-cylinder rotary engine of 
the M 22 was fully cowled, a large propeller spinner 
was fitted and standard armament comprised a single 


(Below) The D V, which made its début in autumn 1916. 


FOKKER D V (M 22) 


‘The last single-seat fighter to be initiated by Martin 
Kreutzer before his death on 27 June 1916, but produc 
tionised by his successor, Reinhold Platz, the M 22 was, 
from several aspects, more refined than its predeces: 
sors. The most noteworthy departure from previous 
practice was the pronounced sweepback and in 
creased forward stagger applied to the upper wing. 
Wing warping was finally discarded for lateral control, 
large, overhung, balanced ailerons being fitted to the 
upper wing, and a single-bay configuration was 
standardised. Ilustrations purporting to depict two 


‘The D V (below) was ordered as an advanced trainer, 
but was issued to some home-based defence units, 


synchronised LMG 08/15 machine gun offset to star 
board. The M 22 was assigned the official designation 
DV, the production model making its début in Septem: 
ber 1916. The D V was, in fact, ordered as a trainer, bit 
was, fortuitously, to be issued to some home-based 
defence squadrons of both Fliegertruppen and the 
Marine-Landflieger as an interceptor. Although it 
Sppeared at the Front in February 1917, and offered 
good flying qualities, its performance was eclipsed by 
more powerful contemporaries, and most of the 300 D 
Vs built were utilised for their originally intended train 
ing rdle. Max speed, 106 mph (170 km/h). Time to 
9,840 ft (3.000 m), 19 min. Range, 149 mis (240 km), 
Empty weight, 800 ib (363 kg). Loaded weight, 1,248 Ib 
(566 kg). Span, 28 ft 8'3 in (8,75 m). Length, 19 ft 10 in 
(6,05 m). Height, 7 ft 6in (2,30 m). Wing area, 
166,85 sq ft (16,50 m:), 
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FOKKER V1 


The V 1 (above and below) was a radical cantilever 
sesquiplane, designed by Reinhold Platz, which began 
its flight test programme in December 1916. 


‘Tho first Fokker fighter design to be ascribed solely to 
Reinhold Platz was a radical single-seat cantilever ses: 
quiplane powered by a 110 hp Le Rhone nine-cylinder 
rotary engine, It was also the frst of the Schwerin-built 
Versuchsmaschinen (experimental machines) to be 
assigned a V-series designation as the V 1 Flown in 
December 1916, and known unofficially as the Floh 
(Flea), the V 1 possessed wings of unusually thick aero: 
foil section, and consisting of wooden boxspars and 
ribs with plywood skinning. The incidence of the upper 
wing could be changed in flight and conventional trail 
ing-edge ailerons gave place to rotatable wing tips, The 
vertical and horizontal tail surfaces were of what were 
ater to become known as “‘all- moving’ type and were 
aerodynamically balanced. The steel-tube fuselage 
‘was faired to circular section by means of wooden 
hoops and stringers. Provision was made for the in: 
stallation of two synchronised LMG 08/15 machine 
guns, Quite extensively flown, this highly innovatory 
fighter prototype, referred to as of Verspannungslos 
(literally “without bracing”, or cantilever) type, was in: 
spected by the Idflieg, but considered too radical. Max 
speed, 111 mph (178 km/h), Span, 25 ft 979 in (7.87 m). 
Length, 16 ft 412 in (4,99 m). Height, 9 ft O in (2,74 m). 
Wing area, 161.46 sq ft (15,00 m’), 


FOKKER V 2 


Developed in parallel with the V 1, the V2-which was 
also referred to contemporaneously as the D IV by 
Fokker despite /dflieg application of this designation to 
Kreutzer's M 21 — differed essentially in having a 160 hp 
Mercedes D Il six-cylinder water-cooled engine. The 
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Evolved in parallel with the V 1, the V 2 (below) had a 
‘water-cooled engine and wing sweepback. 


shift in co resulting from introduction of the DIM engine 
led Reinhold Platz to adopt modest sweepback on the 
‘outer upper wing panels attached to an abbreviated, 
unswept centre section. The vertical tail was modified 
to compensate for the increased side area forward pro- 
vided by the D Ill engine, the fixed portion being in- 
creased in depth and faired into the aft fuselage. There 
was virtually no cabane between the engine cowling 
and the wing centre section, which was supported by 
splayed steel-tube tripods attached to the front spar 
Like the V 1, the V 2 had a variable-incidence upper 
wing and rotatable wing tips, Although the V 2 alleg- 
edly proved “fast and sensitive” during flight test 
there is no record of the V 2 having been inspected by 
the Idflieg. Max speed, 118 mph (190 kaw) at 1,640 ft 
(500 m). Time to 3,280 ft (1 000 m), 2.8 min. Span, 25 ft 
614 in (7,82 m). Length, 17 ft 0% in (5,21 m). Height, 8 ft 
434 in (2,56 m). Wing area, 165.77 sq ft (15.40m") 


FOKKER V 3 


Difficulties experienced with the V 1 and V 2 led to the 
construction of yet a third fighter prototype of Verspan: 
nungslos configuration. This, the V 3, retained the 
160 hp Mercedes D III engine, but both wings were in 
creased in area by a total of 38.75 sq ft (3,60m"), a 
deeper. more orthodax cabane was introduced to im- 
prove view from the cockpit and orthodox vertical tail 
surfaces were provided. The manually-variable wing 
Incidence was discarded in favour of fixed incidence 
anda radiator for the D Ill was let into the leading edge 
of the wing centre section, The V 3 allegedly offered a 
rate of climb superior to that of the V 2, but handling 
characteristics were considered “too ditficult" for the 
frontline pilot and thus line of development was dis 
carded. No data for the V 3 appear to have survived 
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Utilising experience gained with the V1 and V 2, the 
V3 (above and below) allegedly possessed handling 
characteristics "too difficult” for frontline pilots, 


FOKKER V 4 Germany 
‘The V4, also referred to contemporaneously as the DVI 
= although possessing no relationship other than a 
‘common design origin to the fighter subsequently to be 
officially assigned that designation was originally de 
signed as a single-seat fighter biplane ordered on 13 
May 1917 for the Austro-Hungarian Luftfahrttruppe. As 
a result of the service debut of the Sopwith Triplane, 
however, this aircraft was completed by Reinhold Platz 

at the behest of Anthony Fokker asa triplane. The V 
4 (a prototype frequently to be erroneously referred to 
as the V 3) was an extremely compact aircraft powered 
by a 120hp Le Rhone nine-cylinder rotary engine, 
having a slab-sided, rectangular-section, fabric- 
covered fuselage and three staggered cantilever 
wings. All three wings were of the same chord and sec: 


‘The V 4 (above) was the original progenitor of the Dr 
‘and entered flight test early summer 1917, 


tion, but the top wing was of greater span than the 
equi-span middle and bottom wings. The V 4 was flown 
at Schwerin for the first time in May 1917, and, unlike 
preceding Platz fighter designs, had orthodox un- 
balanced ailerons on the top wing and unbalanced ele: 
vators. Aerodynamically balanced ailerons and eleva: 

tors were introduced after iniual flight testing, together 
with I-type interplane struts to reduce wing flexing 
Two synchronised LMG 08/15 machine guns were fit 

ted, and, in late August 1917, the V 4 was shipped to 
Austria-Hungary, Prior to this, on 6 July, a second and 
similar V 4 (alias D VI) had been ordered, and, six days 
later, a contract had been placed for two more as V Ss to 
be powered by the 110 hp Le Rhone, a copy of which, 
the Oberursel Ur Il, was to power the series Dr I fighter 

Performance, weights and dimensions of the V 6s were 
Generally similar to those of the Dr I (which see) 


FOKKER V 6 


Developed in parallel with the V § (the trueprototype of 
the series Dr I) the V 6, ordered on 7 July 1917, repre: 
sented an attempt by Platz to mate the 160 hp Mer 
codes D Ill six-cylinder water-cooled engine with a tri 
plane airframe. In order to achieve a wing loading 
similar to that of the rotary-engined V 5 despite the sub 
stantially heavier D Ill engine, the wing span and area 
were increased, overall span being extended by 36.4 in 
(90 cm) and mainplane chord being increased, this last 
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Developed in parallel with the V 5, the V 6 (above and 
below) had a larger wing span and area, and a water- 
cooled Mercedes D III engine. 
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change dictating increased interplane gap. The k 
‘position of the bottom wing led to deepening of the 
ward fuselage and co considerations necessitated 
positioning of the cockpit wellaft. The V 6, also referred 
to-as the D VII, lacked the manoeuvrability demon- 
strated by the parallel V’§ (see Dr 1) and development 
was discontinued. No data are available for this proto- 
type 


FOKKER V 8 


A decidedly bizarre single-seat fighter, the V 8 could be 
described both as a quintuplane and a tandem-wing 
aircraft. Powered by a 160 hp Mercedes D Ill engine, the 
V 8 had an unstaggered equi-span triplane wing 
arrangement mounted at the extreme nose and a 
biplane wing arrangement immediately aft of the 
pilot's cockpit and approximately two-and-a-half times 
the wing chord behind the triplane structure. The top 
plane of each set of wings incorporated balance 
ailerons, and a conventional tail assembly was pro 
vided at the end of an inordinately long fuselage, the co 
being located between the two wing systems. Anthony 
Fokker made an abbreviated flight~ barely more than a 
hop ~ in the V 8 in October 1917, some modifications 
subsequently being made before a further brief fight 
was made two weeks later, development then being 
abandoned, No data for this type were 1 
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‘One of the oddest fighter prototypes tested during 
World War I was the tandem-wing V 8 (below). 


FOKKER Dr I (V 5) 


‘The series version of the V 5, which, with a 110 hp Le 
Rhone, differed from the V 4 (which see) primarily i 
having an imtermediate-span centre wing, the Dr I 
single-seat fighter triplane began to reach the Front in 
October 1917, In fact the second and third series aircraft 
had been evaluated from the latter part of August from 
Courtrat by Manfred von Richthoten's Jasta. Armed 
with two synchronised 7,92-mm LMG 08/16 machine 
guns, the Dr I was powered by the 110 hp Oberursel Ur 
Itcopy of the nine-cylinder Le Rhone rotary. The Dr Ien: 
joyed some success in combat, being extraordinarily 
manoeuvrable, but deliveries to the Fliegertruppen 
were inhibited by engine shortages and the need to re- 
place the wings of all early production aircraft, manu 
facturing standards of which were considered un 
acceptable by the Idflieg. The original V 5 was brought 
Upto production standards and delivered as a DrI, and 
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‘The Dr I, illustrated by the general arrangement 
drawing below, enjoyed notoriety out of all proportion 
to its success in combat. 


(Above, top) A Dr fown by Ltn Fritz Kempf of Jasta 
Boelcke, and (immediately above) a Dr I originally 
operated by Jasta 18 and subsequently acquired by the 
French, 


320 series Dr Is were delivered to 


16 Fliegertruppen. 
\e was supplied to the Austro-Hungarian MAG con: 
cer. Four prototypes with more powerful engines 
were completed as V 7s. One of these. with an 11 
vlinder Oberursel Ur Ill rotary of 145 hp, participated 
in the first D-type contest at Adiershof, attaining an alti 
tude of 16,406 ft (5 000 m) in 15.5 min. Two V 7s were 
delivered to Austria-Hungary, one with a 160 hp Sie 
mens-Halske Sh III rotary and the other with a 145 hp 
Steyr-built Le Rhone, and the fourth was fitted with a 
170hp Goebel Goe Il rotary, Max speed. 115 mph 
(185 km/h) at sea level, 102 mph (165 kav/h) at 13,125 ft 


(4000 m). Tune to 3,280 (1 000 m), 2.9 min. Range, 
186 mis (300km) Empty weight, 8961b (406 kg) 
Loaded weight, 1,292lb (586kg). Span, 23ft 7in 


(7.19 m), Length, 18 ft 11in (6,77 m). Height, 9 ft 8in 
(2,95 m). Wing area, 200.9 sq ft (18,66 21"). 


(Above) Ltn Werner Voss" Dr, and (below) a US-built 
Gnome-engined Dr I replica. 
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FOKKER D VI 


One of the single-seat fighter types evolved by Fokker 
for participation in the first D-type competition (the so 
called D-Fiugzeug-Wettbewerbe) that was to be held at 
Adlershof in January 1918 was the V 9 ordered on 24 
August 1917 with a 110 hp Oberursel Ur Il rotary, An un 
equal-span, single-bay, staggered biplane with fuse 
lage, engine installation, undercarriage and tail 
assembly virtually identical with those of the Dr, the V 
9 was followed by five further prototypes, these boing 
the similarly-powered V 12 and V 16, the 160 hp Steyr 

built Le Rhone-engined V 14, and two 160 hp Siemens 

Halske Sh Ill-engined V 13s. The V 138 participated in 
the D-type competition, and, despite the fact that the 
Sh Mf engine was unavailable, thus type was ordered 
into production by the /dflieg as the D VI. It was neces 
sary to install the 100hp Ur Il engine in the serie 
model, which, although manoeuvrable and offering a 
relatively good performance for the power available, 
was eclipsed in every respect by the parallel D VII 
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‘The D VI (above) was confined to home defence 
result of non-availabilty of its intended engine. 


Orders were, in fact, placed for 270 D Vis, but these 
were cut back to 60 of which seven, plus the V 12, wore 
delivered to the Austro-Hungarian Luftfahrttruppe. 
The armament of the D VI consisted of paired syn- 
chronised 7,92-mm LMG 08/16 guns and the type was 
confined by the Fliegertruppen to home defence tasks. 
Max speed, 122mph (196knV/h) Time to 3,280 ft 
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(1000 m), 2.5 min, Range 186 mls (300 km). Empty 
weight, 866 1b (393 kg). Loaded weight, 1,290 Ib 
(585 kg), Span, 25 ft 1 in (7,65 m). Length, 20 ft 544 in 
(6,23 m). Height, 8ft 4% in (2,55 m), Wing area, 
190,53 sq ft (17,70 m1) 


FOKKER D VII 


Ordered on 20 September 1917 as a parallel develop- 
ment to the rotary-engined V 9 (from which was to be 
derived the D V1), the V 11, powered by a 160 hp Mer- 
cedes D Il six-cylinder water-cooled engine, was the 
progenitor of the D VII, the most famous of all German 
World War I fighters. Of mixed construction like pre- 
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(Below) A D Vil of Fliegerkompagnie 10 of the Swiss 
Fliegertruppe in the mid ‘twenties. 
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ceding Fokker fighters, the V 11 flew in December 1917, 
Dut revealed some directional instability and other 
shortcomings. These were rectified by lengthening the 
fuselage, reducing the wing gap and stagger, etc, and 
the V 11 competed at Adlershof. together with the 
essentially similar V 18, in the January 1918 D-type con- 


test. Pronounced winning contenders by the idflieg, 
these prototypes provided the basis for a fighter to 
which the designation D VII was assigned, contracts 
being placed with Fokker at Schwerin and the Albatros 
factories at Johannisthal and Schneidemihl (OAW) 
‘Other prototypes comprised V 21, the 200 hp Austro: 


(Above, top) A D Vil of the Belgian Aviation Militaire, 
‘Bruxelles-Evere, July 1919. (immediately above) D VII 
of Lin Veltejns, Jasta 15, summer 1918. 
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Daimler-engined V 22 ~ which was to be evaluated at 
Aspern in July 1918 — and the 185 hp BMW Illa-engined 
V 24. This last served as the prototype of the similarly. 

powered D VIIF. Armed with two 7,92-mm LMG 08/15 
guns, the D Ill-powered D VII began to reach the Front 
in April 1918, followed closely by the BMW Illa 

powered D VIIF, and licence production of the D VIL 
with the Austro-Daimler engine was undertaken by 
MAG (Magyar Altalanos Gepgyar) in Hungary. In the 
event, MAG completed only 12 D Vils, and these post- 

war. Fokker produced 877 series D Vils (of which six 
were supplied to MAG as pattem aircraft together with 
the V 22), and 923 and @26 were built respectively by 
the Johannisthal and Schneidemih! facilities of Alba: 

tros. Ninety-eight D VIls were smuggled from Germany 
to the Netherlands after the Armistice, of which 22 
went to the LVA (Luchtvaartafdeling), 20 to the MLD 
(Marine Luchtvaartdienst), six to the KNIL (Koninklijk 
Nederlands Indisch Leger) and the remaining 50 were 
sold to the Soviet Union. Eight D Vils and two D VIIFs 
were acquired from the Allied Control Commission by 
the Swiss Fliegertruppe—one of these later being fitted 
‘with an Hispano-Suiza 8Fb engine as the D VIIS-which 
obtained a further six averhauled D VIls in 1925 from 
the Swiss Alfred Comte concern, which went on to 
build eight D Vils during 1928-29. A total of 142 D Vis. 
was shipped to the USA in 1919 for evaluation and use 
by the US Army's Air Service, at least a dozen of these 
being used at McCook Field for experimental work with 


(Above) A restored Albatros-built D VII in early 
Luchtvaartafdeling markings and originally one of 142 
‘shipped to the USA in 1919. (Below) The D VIL 
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various engines, including the 230 and 290 hp Liberty, 
200 hp Hall-Soott L-6 and 375 hp Packard 1A-1237. 
Several more D Vils were purchased in 1920 for the Air 
Service from Fokker, and other countries to adopt the D 
VII post-World War I included Belgium, which received 
7S rom March 1919. Of these, 35 were delivered to the 
Ammy's Aviation Militaire, remaining in service until 
1931. The following data relate to the standard D It 
powered D VIL. Max speed, 116 mph (185 km/h) at sea 
level, 116 mph (187 kaw/h) at 3,280 ft (1 000 m). Time to 
3,280 ft (1000 m), §.8 min. Empty weight, 1,508 Ib 
(684 kg). Loaded weight, 2,006 Ib (910 kg). Span, 29 ft 
244 in (8,90 m). Length, 22 ft 934 in (6,95 m). Height, 9 ft 
0 in (2,75 m), Wing area, 217.44 sq ft (20,20 m) 


FOKKER V 17 


‘The first single-seat fighter monoplane to be designed 
by Reinhold Platz, the V 17 was ordered on 28 Decem- 
ber 1917, and was demonstrated during the following 
month at Adlershof in the first D-type competition. 
Powered by a 110hp Oberursel Ur I! nine-cylinder 
rotary engine and armed with two synchronised 
7,92-mm LMG 08/15 machine guns, the V 17 employed 
plywood skinning for both wings and fuselage. The 
wing, mounted in high-mid position, was manufac 
tured in one piece and built up on two wooden box 
spars, and the rectangular-section fuselage was of 
welded steel-tube construction. Demonstrated at 
Adiershof by Anthony Fokker, the V 17 failed to attract 


Germany 


The V 17 (below) was the first single-seat fighter 
monoplane to the designs of Reinhold Platz. 


the interest of the [dflieg. Time to 3,280 ft (1.000 m), 
3.26 min, Empty weight, 840 Ib (381 kg). Loaded 
weight, 1,237 lb (461 kg), Length, 18 ft 1146 in (6,77 m). 


FOKKER V 20 


The V 20 single-seat fighter monoplane was claimed to 
have been designed and built within the course of six: 
and-a-half days. Its development was prompted by the 
demonstration of the V 17 at Adlershof during the first 
D-type competition, Anthony Fokker believing that a 
more powerful aircraft of essentially similar design 
stood a good chance of attracting a production contract 
Accordingly, Reinhold Platz designed the V 20 around 
the 160 hp Mercedes D Il six-cylinder water-cooled 
engine, Although of similar configuration to the V 17 
and of the same structural concept, apart from utilising 
fabric skinning aft of the rear spar, the V 20 had no de 
sign commonality with the earlier monoplane proto: 
type. Itreach Adlershof before conclusion of the D-type 
competition, but evidently did not achieve the success 
for which Fokker had hoped as no further development 
was undertaken, 


‘The V 20 fighter monoplane (below) was allegedly 
designed and built within six-and-a-half days. 


Germany 


FOKKER V 23 


Despite the lack of success attending the V 17 and V 20 
single-seat fighter monoplanes during the first D-type 
competition, Reinhold Platz - who, by this time, had 
established quite extraordinary design prolificity - was 


Germany 


(Below) The Fokker V 23 fighter monoplane. 
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FOKKER 


reluctant to relinquish the cantilever monoplane con- 
cept, Considering this to be aerodynamically ideal, he 
‘created further prototypes of this configuration for par- 
tloipation in the second D-type competition held in 
‘May-June 1918. The first of these was the V 23 powered 
by the 160 hp Mercedes D Ill engine and featuring a 
mid-mounted, plywood-covered, tapered two-spar 
wooden wing with inset ailerons which were also ply 
skinned. The fuselage was a rectangular welded steel- 


tube structure and the standard armament of paired The V 23 (above) was demonstrated at Adlershof, but 
criticised for the poor view from its cockpit. 


and synchronised LMG 08/15 guns was intended. The 


V 23 was demonstrated at Adlershof during the con- 
test, but was criticised for the view that was offered 
from the cockpit which was considered inadequate for 
combat. It was consequently rejected by the Idflieg 
without type testing, Fokker discontinuing develop 
ment. Max speed, 124 mph (200 km/h) at 6,560 ft 
(2000). Time to 3,280 ft (1000), 3.0min. Empty 
weight, 1,484 lb (673 kg), Loaded weight, 1,880 1b 
(853 kg). Span, 28 ft 8 in (8,73m). Length, 19 ft O44 in 
(5,80 m). Height, 8 ft 8 in (2,65 m). Wing area, 119.7 sqft 
(112m) 
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FOKKER V 25 


Built in parallel with the V 23 for participation in the 
second D-type competition, the V 26 employed a similar 
structure but was of low- rather than mid-wing con: 
figuration, and was powered by a110 hp Oberursel Ur I 
nine-cylinder rotary engine. Appreciably smaller and 
lighter than the mid-wing monoplane prototype, the V 
25 offered superior manoeuvrability and better initial 
climb, but owing to its low-powered engine had little 
chance of success and its development, like that of the 


Germany 


(Above and below) The V 25 participated in the 2nd 
D-type competition at Adlershof in May-June 1918. 
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V.23, was abandoned after the competition. Max speed, 
124 mph (200 km/h) at sea level. Time to 3,280 ft 
(1000 m), 1.7 min. Empty weight, 847 Ib (384 kg). 
Loaded weight, 1,243 1b (564 kg). Span, 28 ft 744 in 
(8,73 m). Length, 19 ft 515 in (6,93 m). Height, 8 ft 743 in 
(2,63 m). Wing area, 119.7 sq ft (11,12 21’) 


FOKKER D VIII (E V) 


Germany 


FOKKER 


When acceptances were resumed on 8 October, a new 
wing was fitted, and, for some inexplicable reason, the 
designation was changed toD VIII (although externally 
it was impossible to distinguish between the E V and 
the D VII). Eighty E Vs were listed at the Front on 31 
August 1918 and 85 D VIlls on 31 October. Of contracts 
for 336 E V/D VIII fighters placed with Fokker, a total of 
289 was delivered (139 E Vs and 150 D VIlis), 63 of the D 
Vis being delivered after 28 November 1918 without 
engines. All were powered by the Ur Il engine, apart 
from 26 that received the Ur II Operational usage af 
the E V/D VIII was strictly limited because of poor 
engine serviceability and the need to replace the wings 
of the E V. Max speed, 115 mph (185 km/h) at sea level, 
107 mph (173 km/h) at 14,765 ft (4 500 m). Time to 
6,560 ft (2.000 m), 6.08 min, Range, 186 mls (300 km). 
Empty weight, 847 Ib (384 kg). Loaded weight, 1,266 Ib 
(574 kg). Span, 27 t 4% m (8,34 m). Length, 19 ft 6 in 
(6,92 m). Height, 8 ft 6% in (2,60), Wing area, 
116.18 8q ft (10,70 mn). 


‘An early production E V (above) and a general 
arrangement drawing (below) of the definitive 
Production D VII parasol monoplane. 


Apart from his extraordinary prolificity, Reinhold Platz 
‘also demonstrated outstanding versatility: virtually 
simultaneously with his series of mid- and low-wing 
fighter monoplane prototypes, he was engaged in de- 

veloping @ parasol monoplane fighter. Contrary to 
popular belief, this fighter was ordered into production 
by the Jdflieg prior to the second D-type competition, 

the first production examples being accepted some two 
‘weeks before the contest ended! This fighter, initially 
officially designated EV by the Idftieg in the Eindecker 
(monoplane) series, was the production development 
of the V 28. This, initially flown with a 110 hp Oberursel 
‘Ur Il, was also tested with the 145 hp Ur Ill and 160 hp 
Goebel Goe Ill 11-cylinder rotaries. Similar airframes 
with different engines were the 110 hp Le Rhdne: 

powered V 26, the V 27 and V 30 with the 195 hp Benz 
Bz Illb and Illa six-cylinder water-cooled engines re- 

spectively, and the V 29 with the 160 hp Mercedes D II. 

The E V was manufactured with the Ur Il rotary pend: 

ing availability of the more powerful Ur [Il and Goe Til, 
and armament consisted of the standard pair of syn- 
chronised LMG 08/15 guns. Initial contracts called for 
210 aircraft, with deliveries to the Fliegertruppe com- 
‘mencing in July 1918, in which month §9 were accepted 
(including one for evaluation by the Austro-Hungarian 
Luftfahrttruppe). Eighty E Vs were accepted during the 
following month, the last of these on 23 August when 
further acceptances terminated owing to wing failures, 


(Below) A Warner-powered full-scale D VIII replica 
built in the USA and first flown in September 1968. 


o 
(Above, top) D VIII of Jasta 6 at Busigny-Escaufort, 
August 1918, and (immediately above) an E V of the 
Polish Kosciuszko (7th Aviation) Sqn, spring 1919. 
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FOKKER V 33 Germany 
‘The V 33 was the ultimate development of the line of 
rotary-engined fighter biplanes stemming from the V9 

Smaller and lighter than preceding fighters in the 
series, the V 33 was apparently intended as a con- 

tender in the final D-type competition, although, in the 
event, it did not compete, It was initially flown with a 


SS, 


110 hp Oberursel Ur Il nine-cylinder rotary, this eventu 
ally being replaced by a 145 hp Ur Ill 11-cylinder rotary. 


‘The V 33 (above) was the last wartime Fokker fighter 
to omploy a rotary engine. 


‘The single example of the V 33 was taken to the Nether 
lands after the Armistice and used by Anthony Fokker 
4 his personal aircraft until 1922. The following data 
are applicable to the V 33 after application of the Ur IIt 
engine. Time to 9,840 ft (2000 m), 7.4 min. Empty 
weight, 876 Ib (397 kg). Loaded weight, 1,368 Ib 
(616 kg). Span, 23 ft 9 in (7,24 m). Length, 17 fe 10% in 
(5,46 m). Height, 7 ft 7in (2,31 m), Wing area, 
147.47 8q ft (13,70 mr’). 


FOKKER V 34 & V 36 Germany 


‘The V 34 and V 36 single-soat fighters were the final de- 
velopments of the basic D VII undertaken during World 
‘War I, and differed essentially in their vertical tail sur 
faces. Both were powered by the 185 hp BMW Illa six 
cylinder water-cooled engine, both featured an oval 
frontal radiator and both were sent to Adlershof on 10 
October 1918 to participate in the third D-type com 
petition, Apart from the vertical tail (which was essen: 
tially similar to that of the D VIN), the V 36 differed from 


‘The V 34 (abave) was essentially similar to the V 36 
and one of the last developments of the basic D Vil. 


the V 34 in having one major innovation: the main fuel 
tank was transferred from the fuselage to the undercar 
riage axle fairing. Further development of these D VII 
derivatives terminated with the end of World War 1 
‘The following data are specifically applicable to the V 
6 armed with two synchronised LMG 08/15 machine 
guns, Time to 3,280 ft (1000 m), 1.75 min. Empty 
weight, 1,404 Ib (637 kg). Loaded weight, 1,920 Ib 
(871 kg). Span, 29 ft 3% in (8,93 m). Length, 21 ft 24 in 
(6,46 m). Height, 9ft 11%0 in (3,04 m). Wing area 
189.48 sq ft (17,60 m’). 


FOKKER F VI(PW-5) —_—Netherlands 


Evolved from design work undertaken in Germany 
during the closing stages of World War I, the F VI 
single-seat parasol fighter monoplane powered hy a 
300 hp Wright (Hispano-Suiza) H-2 water-cooled 
engine was of mixed construction, with a one-piece 
plywood-covered wooden wing and 4 welded steel- 
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‘The F VI (above and below) was Fokiker’s first post- 
World War I fighter, two examples being supplied to 
the US Army Air Service as PW-5s in 1921. 


tube fuselage. Two examples were ordered for eval 
uuation by the US Army Air Service and were delivered 
in 1921, being assigned the designation PW-5. 
‘Although the first of these crashed on 13 March 1922 as 
a result of a wing failure, a further 10 PW-5s were sup. 
plied to the USAAS that year. Armament comprised 
either two 0.3-in (7,62-mm) guns or one 0.5-in 
(12,7-mm) and one 0.3-in (7,62-mm) gun, and provision 
was made for small bombs to be carried on a rack 
beneath the fuselage. Max speed, 144 mph (232 km/h) 
‘at sea level, 141 mph (227 km/h) at 10,000 ft (3 050 m), 
Initial climb, 1,585 ft/min (8,05 m/sec). Endurance, 
2.0 hrs. Empty weight, 1,935 lb (878 kg). Loaded 
weight, 2,686 Ib (1218 kg). Span, 39 ft 5 in (12,02 m). 
Length, 26 ft 1in (7,94 m). Height, 9f Oin (2,74 m) 
Wing area, 247 5q ft (22,95 m’), 


FOKKER D IX (PW-6) “Netherlands 


‘The ultimate development of the basic D Vil single-seat 
fighter biplane, the D IX was flown for the first time in 
1921 powered by a 300 hp Hispano-Suiza 8Fb eight 
cylinder water-cooled engine. Of typical Fokker con: 
struction in employing a welded steel-tube fuselage 
and wooden wings each having two box spars, the D IX 
featured an aerofoil-shaped fuel tank between the 
mainwheels as first tested by the V 36. The sole proto- 
type of the D IX was purchased for evaluation by the US 
Amy Air Service and shipped to the USA in 1922, being 
assigned the designation PW-6. As evaluated by the 
USAAS, the aerofoil-section fuel tank was deleted, but 
the PW-6 was not considered to offer a sufficient 
advance over the D VII to warrant further development. 


‘The ultimate D VII development, the D IX (below) went 
to the US Army Air Service as the PW-6. 


Max speed, 138 mph (223 knv/h) at sea level, 129 mph 
(207 km/h) at 10,000 ft (3 050 m). Cruise, 117 mph 
(188 km/h). Time to 6,500 ft (1980 m), 6.3 min. Range, 
293 mis (471 km). Empty weight, 1.926 lb (874 kg). 
Loaded weight, 2,763 lb (1253 kg). Span, 29 ft 6 in 
(899m). Length, 23 3in (7,091). Height, 9f Oin 
(2,74 m). Wing area, 238 sq ft (22,11 m"), 


FOKKER D X 


A cantilever parasol monoplane with a plywood. 
skinned wooden wing and a stee!-tube fuselage, the D 
Xssingle-seat fighter had begun life in Germany as the V 
41. The partly-completed prototype was taken to the 
Netherlands, where, in 1921, it was completed with a 
300 ip Hispano-Suiza 8Fb eight-cylinder water-cooled 
engine in place of the 185hp BMW Illa six-cylinder 
engine for which it had been originally intended. The 
prototype crashed as a result of wing flutter during a 
demonstration in Spain in 1922, Nevertheless, an order 
for 10 D X fighters was placed on behalf of the Aero: 

nautica Militar Espanola, these being supplied during 
the course of 1923. In the same year, one example of the 
DX was supplied to Finland. Armament comprised two 
7,92-mm machine guns. Max speed, 140 mph 
(225 kaw/h), Time to 16,405 f (5 000 m), 16.0 min, Empty 
weight, 1,896 lb (860 kg). Loaded weight, 2,747 Ib 
(1246 kg). Span, 45 ft 14 in (13,76 m). Length, 26 ft 
396 in (6,00 m). Height, 9 ft 943 in (3,00 m). 


Netherlands 


‘The D X (above and below) was built in small numbers 
for the Spanish Aerondutica Militar in 1923, 
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FOKKER D XI (PW-7) 


Flown as a prototype on 5 May 1923, the D XI single- 
seat fighter was of sesquiplane configuration. Powered 
by a 300hp Hispano-Suiza 8Fb eight-cylinder water: 
cooled engine and carrying an armament of two syn- 
chronised 7,92-mm LMG 08/18 machine guns, the D XI 
had a fabric-covered steel-tube fuselage and plywood 
covered wooden wings. One hundred and twenty-five 
wore ordered by the Soviet government, and a further 
‘50 were ordered on behalf of Germany's Reichswehr by 
the financier Hugo Stinnes for the clandestine German 
air training centre, which, in 1924, was being estab: 
lished at Lipetsk, north of Voronezh, in the Soviet 
Union. In the event, the German order was cancelled 
and, in 1925, these 60 D Xis were sold to Romania. Two 
others were supplied to Switzerland in 1925 for eval: 
uation by that country's Fliegertruppe, and earlier, at 
the beginning of 1924, three had been delivered to 
McCook Field for evaluation by the US Army Air Service 


Netherlands 


(Below) One of the PW-7s ~ Curtiss D-12-engined D XIs 
~ supplied to the US Army Air Service in 1924 
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(Above) One of two D Xis supplied in 1925 to the Swiss 
Fliegertruppe, by which they were known as the 
Wildsau (Wild Boar), and (below) the standard D X. 


‘as PW-7s. The three D Xis supplied to the USAAS were 
hon-standard in having the 440 hp V-1150 (Curtiss D-12) 
water-cooled engine. The first of these had standard 
plywood-covered wings with V-type interplane struts, 
and the second and third had fabric wing skinning and 
N-type strutting, Max speed, 140 mph (225 km/h). 
Initial climb, 1,596 ft/min (8,10 m/sec). Endurance, 
2.5 hrs. Range, 273 mls (440 km). Empty weight 
1,907 lb (865 kg). Loaded weight, 2,756 Ib (1250 kg) 
Span, 38 ft 34 in (11,67 m). Length, 24 ft 7% in (7,50 m). 
Height, 10 ft 6in (3,20). Wing area, 224.66 sq ft 
(21,80 m). 


FOKKER D XII Netherlands 


‘The evaluation of three modified D XI fighters by the US 
Army Air Service prompted the design of the D XII tail 
red specifically to the USAAS specification. Designed 
from the outset for the 440 hp V-1150 (Curtiss D-12) 
water-cooled engine, it was flown for the first time on 
21 August 1924 with an example of this power plant 
loaned by the US service to the manufacturer. The D XI 
had no design commonality with the preceding D XI, 
but was of similar mixed construction and, initially, re 
tained the sesquiplane configuration of its predeces 
sor, the upper wing having some degree of leading 


‘The D XII (below) in the form in which it was first 
flown with wing taper and short-span lower wing. 


(Above and below) The D XI as it appeared in its 
definitive form with longer-span lower wing and 
‘untapered upper wing, 


edge sweepback and overhung ailerons. Unsatistac 
tory characteristics displayed during initial trials 
necessitated major re-design, the sweepback being 
eliminated from the upper wing and a longer-span 
lower wing belng introduced. Greater torsional rigidity 
was achieved by replacing the splayed V-type inter: 
plane struts with N-type struts and attaching these by 
single large-section struts to the top of the cabane strut 
system. At the same time, the small fixed tailfin was 
eliminated. Despite these extensive modifications, the 
D XII still proved unacceptable to the USAAS and 


FOKKER 


further development was abandoned. Max speed, 
155 mph (260 km/h). Cruise, 137 mph (220 km/h) 
Range, 684 mis (1100 km). Empty weight, 2,200 1b 
(998 kg). Loaded weight, 3,086 Ib (1400 kg). Span, 36 ft 
Jin (11,00 m), Length, 22 ft 194 in (6,74 m). Height, 9 ft 
14 in (2,77 m). Wing area, 235 sq ft (21,83 m’). 


FOKKER D XIII Netherlands 
The D XII was essentially @ re-engined and more 
powerful variant of the D XI developed at the behest of 
the German Reichswehr and powered by a 870 hp 
Napier Lion XI 12-cylinder water-cooled engine, Re- 
taining the twin 7,92-mm LMG 08/16 gun armament of 
the D XI, the D XIII was first flown on 12 September 
1924, at which time it was claimed to be the fastest 
fighter in the world. On 16 July 1926, the production 
model was used to establish a series of world records 
for speed and load. Production was, in the event, re: 
stricted to 60 aircraft ordered by Hugo Stinnes for the 
clandestine Reichswehr air training contre at Lipetsk, 
where they arrived in the summer of 1925, The D XIIs 
continued in use at Lipetsk until 1933, when the centre 
was closed and the 30 surviving fighters of this type 
(which included two replacements) were handed to the 
Soviet government. Max speed, 168. mph (270 km/h). 
Cruise, 137 mph (220 kaa/h), Time to 3,280 ft (1 000 m), 
1.7 min. Range, 373 mis (600 km). Empty weight, 
2,690 lb (1 220 kg). Loaded weight, 3,637 Ib (1 650 kq), 
Span, 36 ft 11n (11,00m). Length, 25 fe 11 in (7,90 m), 
Height, 9 ft 6in (2,90.m). Wing area, 231.118q ft 
(21.47 m) 


(Above and below) The D XIII was built for use by the 
clandestine alr arm organised by the Reichswehr, 


(Below) A D XII! on skis at the clandestine German air 
training centre at Lipetsk in the Soviet Union, 
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FOKKER D XIV 


A semi-cantilever low-wing ‘single-seat fighter mono- 
plane originally intended for the 400 hp Bristol Jupiter 
radial, the D XIV flew for the first time on 28 March 1925, 
with a 345 hp Hispano-Suiza Fb eight-cylinder water- 
cooled engine. The wooden wing was braced by lift 
struts to the ends of the rigid undercarriage axle, and 
featured marked sweepback commencing immediately 
aft of the frontal radiator, the D XIV thus having an 
unusually abbreviated fuselage nose Subsequent to 
initial fight trials, a 590 hp HS 12Hb 12-cylinder engine 
was installed, this resuitiag in a somewhat more ortho- 
dox appearance. At the same time, the rear fuselage 
was lengthened for co reasons and a smaller rudder fit: 

ted (the fighter had no fixed vertical surfaces). Arma: 

‘ment consisted of two synchronised 7,92-mm machine 
guns and the detachable engine mounting was so de- 
‘signed that, various alternative power plants to the His: 

pano-Suiza could be fitted. The D XIV proved both fast 
and manoeuvrable, and test pilots of the German 
Reichswehr who evaluated the prototype commented 
favourably on its performance and stability as 4 gun 
platform. In the event, however, the prototype spun in, 
Xailling its pilot, and further development was discon: 

tinued. Max speed, 170 mph (274 km/h). Empty weight, 
2,086 lb (950 kg). Loaded weight, 2,976 Ib (1 360 kg). 
‘Span, 35 ft 33 in (10,76 m). Length (initial form), 26 ft 
11 in (7,90 m). Height (over propeller, rail up), 10 ft 8 in 
(3,25 m). 


Netherlands 


(Above) The solitary Conqueror-powered D XVI, and 
(below) general arrangement drawing of series D XVI. 
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‘The prototype D XIV (above and below) in its final form 
with lengthened rear fuselage and new rudder. 


FOKKER D XVI 


Designed to meet a Netherlands LVA (Luchtvaartaf 
dling) requirement for a successor to the World War I 
vintage D VII, the D XVI single-seat unequal-span 
biplane was powered by a 460 hp Armstrong Siddeley 
Jaguar 14-cylinder air-cooled radial and flew for the first 
time in 1929. Possessing a fabric-covered, welded, 
Steel-tube fuselage and ply-and-fabric-covered 
wooden wings, it was armed with two synchronised 
7,92-mm machine guns, The D XVI was ordered by the 


Netherlands 


(Below) A Jaguar-engined D XVI in service with the 
Dutch Luchtvaartafdeting at Soesterberg in 1932. 


LVA, 14 aircraft being delivered to that service, these 
having split-axle undercarriages rather than the cross: 

axle type of the prototype. One D XVI was subse- 

quently re-engined with a Bristol Meroury radial for 
‘aprobatic display purposes. A single example was sup: 

plied to China, and four powered by the Gnome Rhone 
Jupiter were delivered to Hungary. A further XVI was 
Duilt with a Curtiss V-1570 Conqueror 12-cylinder 
‘water-cooled engine to meet a KNIL (Koninklijk Neder- 
lands Indisch Leger) requirement, although no produc: 

tion order was placed for this version. Max speed. 

205 mph (330 km/h) at 14,766 ft (4.500 m). Cruising 
‘speed, 168 mph (270kxw/h). Range, 398 mis (640 km) 

Empty weight, 2,182 Ib (990 kg). Loaded weight, 

3,086 lb (1400 kg). Span, 30 ft 10 in (9,40 m). Length, 

23. 7's1n (7,20 m). Height, 8 ft 10H in (2,70 m), Wing 
‘area, 199.14 9q ft (18,50 m'). 


Netherlands 


FOKKER D XVII 


Essentially a progressive development of the D XVI 
with a Curtiss V-1570 Conqueror engine, the D XVI em: 
bodied a number of aerodynamic refinements while re- 
taining the basic structure of the earlier fighter and its 


(Above and below) The Kestrel-engined D XVII was 
delivered from October 1932, and a few saw some 
‘operational use during the assault on Holland. 


armament of two 7,92-mm M.36 machine guns. Ten 
production examples were ordered by the LVA, the 
590 hp Rolls-Royce Kestrel IIS 12-cylinder liquid-cooled 
‘engine being selected as the standard power plant ancl 
deliveries commencing in October 1932. The ninth and 
tenth aircraft were respectively and temporarily 
powered by the 800 hp Lorraine-Dietrich Petrel 12Hfrs 
and the 760 hp Hispano-Suiza 12Xbrs, both eventually 
reverting to standard Kestrel-engined configuration 
‘The Conqueror-engined prototype was shipped to the 
Netherlands East Indies for KNIL evaluation, being 
shipped back to Holland in 1996 after a crash, and then 
being rebuilt and delivered to the LVA. Relegated to 
the fighter training r6le prior to World War I, the seven 
surviving D XVI fighters saw some limited operational 
use during the Wehrmachtinvasion of the Netherlands 
‘Max speed, 221 mph (366 km/h) at 19,126 fe (4 000 m). 
Max cruise, 186 mph (300 kin/h). Range, 373 mis 
(600 km). Empty weight, 2,3591b (1070 kg). Loaded 


Key to Fokker D XI 


1 Starboard navigation ight 

2 Starboard wngtp 

'3 Wing skiing foakelte plywood) 

4 Starboard aleron (soe ube structure 
with tabne skinning) 

5 Aleron ta) 

(6 Gun and armurition bay access pane 

7 Starboard landing ight 

18 Mactine gun bares 

19 Trvee-bladed two-ptchpropetor 

10 Propeller nub 

11 Pitch change mechariam 

12 Reduction gear housing 

¥3 Coming ring 

14 Exhaust gas cotectr ring profile 

18 Bristol Mercury Vil nine-cyinder radial 
ee coded engine 


16 Ot cooler a intake tubes 
17 Engine cowing clips 
18 Engine mounting reg 
19 Starboard whee! spat 
129 Surboard manwhes! 
21 Carburetor a intake 
22 Lower engne bearer 
2 Caruretcr 

24 Ol cooler 

25 Ot cooler ar outet 
128 Engine contr image 


$30 Rod-mounted hating and beed sight 
31 Fue filer pot 


‘The ninth D XVI (above) was temporarily fitted with a 
Lorraine-Dietrich Petrel engine. 


weight, 3,373 lb (1630 kg) Span, 31 ft 6 in (9.60 m). 
Length, 23 ft 9¥ in (7,25 m). Height, 10 ft 2 in (3,10 m). 
Wing area, 215.28 5q ft (20,00 m*). 


FOKKER D XXI Netherlands 


Designed by a team led by Dr-ir Erich Schatzki and re- 
taining traditional Fokker-type mixed construction, the 
D_XXI was conceived in answer to a specification for 

mulated by the KNIL (Koninklijk Nederlands Indisch 
Leger), the aviation element of the Royal Netherlands 
Indies Army, and was flown as a prototype on 27 
February 1936. In the event, the initial production order 
was placed by the Finnish goverment, which acquired 
a manufacturing licence, a contract subsequently 
being issued in the Netherlands on behalf of the home- 
based LVA (Luchtvaartafdeling). The latter purchased 
36 D XXIs powered by the 825 hp Bristol Mercury VIL 
nine-cylinder radial engine and armed with four wing- 
mounted 7,9-mm FN-Browning M.36 guns, Seven were 
‘acquired from the parent company by Finland, with de- 
livery lights commencing 27 August 1937, and a 
further 36 were licence-built by VL (Valtion Lentokone- 


FOKKER 


(Above) The Mercury-engined Fokker D XXI fighter. 


32 Fuel tank 77inp gal 80+ capacity 52 Stel ol-over yon 64 Sonam 77 Rudéer ope hinge 188 Compressed rubber shock absorber 
89 Radio mast (68 Strtowd twpare 78 Fintailane bracing wre 89 Steerable tine! 
54 Cockpt att (8 Brevates mass balance 79 doer ta 90 Rudder contol cas 
58 asic transmtterracenver (7 Firviniplne braceg wre {80 Fudoer (metal ramed and tannic covered) 91 Vera formers 
156 Battery (8 Fao serat {81 Por elevator (metal raed and tabrc 92 Recessod foothold 


Exquipmaet bay 


‘57 Blator conto cable @ Stuboord erator sovered) 93 Control puey 
58 Rado Tinged accass cover 70 Elevator tab 82 Talplne struct 194 Weg root tng 
11 Conte putey {3 Taiptane lower tracing strut 96 Flap rote 
(0 Dotachatte dural dorsal paras 72 Brat contro tenage 14 Evevatce mass balance 96 Roar spar 
(61 Woidnd chromemantderan 73 Facre-conred to Ts atch 7 Front spar 
fame 4 Frente 6 Taw tut housing {98 Wing lging-edge construction 


‘99 Undercaiagatont spar anchorage 


FOKKER 


tehdas), these being armed with four 7,7-mm Brown- 
ings, twa being fuselage mounted, and having PZL- or 
‘Tampella-built Mercury VII engines of 840 hp. Two D 
XXis were purchased by Denmark which subsequently 
icence-built a further 10, these mounting a pair of 
20-mm Madsen cannon and two 7,9-mm machine guns, 
and licence manufacture was also initiated in Spain by 
Hispano Aviacion, assembly being undertaken at the 
SAF-16 factory at La Rabasa, Alicante, At least one D 
XXI was completed and flown in Spain with a Soviet 
M-25 engine taken from an I-16 before the production 
facility was overrun by Nationalist forces. At that time, 
50 sets of wings, 26 fuselages and 25 undercarriages 
for D XXIs were discovered, The D XXI was offered by 
Fokker with various engines, including the Pratt & 
Whitney Twin Wasp Junior, and the basic D XXI was 
further developed with this engine in Finland by VL 
(which see), The last Finnish-built Mercury-engined D 
XXI was fitted with a Finnish-designed retractable 
undercarriage after suffering a landing accident It was 
test flown on 19 June 1941, the fixed gear being restored 
after another landing accident a month later. The fol 
lowing data relate to the standard Fokker-built D XI 
‘Max speed, 286 mph (460 km/h) at 16,730 ft (5 100 m). 
Time to 3,280 ft (1000 m), 1.45 min. Range, 678 mis 
(930 km), Empty weight, 3,197 lb (1450 kg), Loaded 


(Left) D XXis of the te Jachtvliegtuigafdeling (JaVA) 
flying from De Kooy in April 1940, 


Key to Fokker G1 


4 Suurboard rawgaton igh 

2 Forward spruce and ply 

3 Plywood Forman coe 

44 Fatne-covered oe oe aierce 
Imtacaly and dyramcady paren 

6 Hyaratcaly-operatae rake ante 
‘tap 


6 Strboard nei mast 


1 Rea manent 
9 Starbows urcany 


10 Theve-biadr Harton 


scaton proeater 


11 Cowing reg 
12 Nacete pana! quck-eause catches 
13 Duran boom skinning 

16 Starboard fel tank (125-lrp ga70- 


e-Ninged canopy roo! 

16 Plot's neacrest 

17 Plot's acstate saat 

18 Circular vison port 

19 Welded crvame-motyoden.m toa! ube 
forward haeage scare 

120 Tree conte 

2 Contes conn 

22 ratument pane 

22 Forward tuieas 

‘24 Armaition tak .000 rounds 


25 Batery of ight 7 9-nem FN-Browning 
4-36 mache guns 

28 Gun ports 

27 Carburetor a intake 

28 Gun sunpor meme 46 Strboard talboom 

29 Case colector box 47 Hoged entry hatch 

30 Statoara manwtaet 48 Duran ror fuselage construc 

31 Propet pton-conrol mechanism 48 Rear gunners couch 

32 Exraust cotector rag {50 Gimbat-suspendod 79-9 FB 

33 Exrwust po M-96 machine un 

394 Carburetor ante ‘54 Ammunition racks 

235 Brntol Merry Vil ar-coole racial 152 Hinged entry hatoh 
engine 153 Handhala 

36 Engen bearers ‘54 Gun suppor bar 

[37 Controable cooing gis ‘5 inward-ingedtolone saction 

38 Engew controls 56 Perspex talcone 

‘39 Mansour tow secton integral wih 87 A-metal mancooquetalboom stu 
‘uselage nacelle) 88 Tasboonvin faring fat 

40 Port fue tank (1254p gA/S7O4 capacity) 8 Integral Guralurin tin structure 

41 Fuel er cap, 60 Aanais 

42 Fle spur caryttvough 181 Welded creme molybdenum stoo 

43 Ati bubhead ‘abrio-coverod udder, 


{44 Centr tuseige accommodating rl 
‘equpmert) 
45 Plywood monocoque useage nace 
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vi weight, 4,519 lb (2.050 kg). Span, 36 ft im (11,00 m). 
or Length, 26 ft 10% in (8,20 m). Height, 9 ft 8 in (2,95 m), 
»D Wing area, 174.38 sq ft (16,20 m*). 
nly 
of 
ns, 
by 
he 
2D 
et 
ion 
ne, 
je8 
by 
Be 
vas (Above) A Danish-built D XX1, the underwing Madsen 
VL cannon having still to be fitted, and (below) a Finnish 
1D D XXI with 2./LeLv 12, Nurmoila, 1942. 
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(63 Fabric-covered stol- tube elevator 
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(65 levator tab 
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7 Swiveting talwhees 
tution (68 Dara tailane stuctur (Owaptat sheet 
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» sto! 


srning) 

(69 Stoo-ube elavator structure fabric 
skiing 

70 Durapat atin skiing 

71 Tail ravigaton ight 

72 Port rudder 

73 der tb 

14 udder hinge ating 

76 Metal monocoque tabcom construction 

76 Contl runs 

7 Botted ont between wooden (negra 
‘th wing centre aecton) and dralumin 
‘enocaque talboom potions 

78 Wooden tatoom structure 

7 Wieg reaspar 

180 Aeron tab (per side ony) 

181 Pom laren abi crert wel sa: 
tub 

1 Por navigation ight 

89 Alero contol rhage 

‘84 Leading edge construction 

5 Forward spruce-and-ply maispar 

186 Port landing igh 

87 Phot tube 

‘88 Mainwtool doors 

189 Maiwhee! retraction members 

90 Mairwhoel wel 

191 Manoel og cover plate 

92 Marwhoel og 

99 Port marwhes! 

94 Shock absorbers 


(Above, top) The second 
1D XXI delivered to the 
Luchtvaartafdeling (LVA), 
and (above right) a D XXI 
with the le JaVA at De Kooy, 
1940. 


FOKKER G I (WASP) Netherlands 


A multi-seat, multi-rdle heavy fighter, or jachtkruiser, 
designed by Dr-Ir Erich Schatzki, the GI was radical in 
featuring a centrai fuselage nacelle with twin tail 
booms. Of mixed construction, the prototype was a 
two-seater powered by two 680 hp Hispano-Suiza 14AD 
14-cylinder radials and was first flown on 16 March 
1997. The first production order (for 25 aircraft) was 
placed on behalf of the Spanish Republican govern: 
ment, which specified Pratt & Whitney R-1536-SB4-G 
‘Twin Wasp Junior 14-cylinder radials of 825 hp, the pro: 
totype accordingly being re-engined. It first flow with 
these engines on 3 September 1938. The Dutch govern: 
ment, meanwhile, had ordered an enlarged, re-engined 
three-seat derivative (which see) of the G 1 prototype, 


G1 (Wasp) fighters (above) at Schiphol, May 1940, prior 
to assignment to the de JaVA. 


and this was assigned production priority over the 
R-1835-powered model. After the imposition of a Dutch 
ban on the supply of war materials to the warring fac: 
tions in Spain, the R-1536-engined GIs were re-ordered 
in January 1938 by Estonia, and sixhad been completed 
by 9 October 1939 when an embargo was placed on 
‘their export. The aircraft that were being built for the 
(by then defunct) Spanish Republican government 
were transferred to the Dutch government, but only 10 
had, in fact, been accepted by the LVA at the time of the 
assault on the Netherlands by the Wehrmacht. These 
were without armament, apart from three that were fit 
ted with an improvised nose-mounted battery of four 
7.9-mm FN-Browning M.36 guns. About a dozen 
R-1535-engined G Is were subsequently utilised by the 
Luftwaffe, together with at least five Mercury-engined 
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G Is, as advanced trainers. Max specd, 275 mph 
(443 km/n) at 10,990 ft (3 360m). Cruising speed, 
226 mph (364 km/h), Max range, 870 mls (1400 km) 
Empty weight, 6,944 1b (3 160kg). Loaded weight, 
10,582 Ib (4 800 kg). Span, 54 ft 14 in (16,50 m), Length, 
34 ft 0% in (10,38 m). Height, 10f 11%o in (3,35 m). 
Wing area, 384.28 sq ft (36,70 mr’). 


FOKKER G I (MERCURY) Netherlands 


To meet the specific requirements of the LVA, Fokker 
evolved a scaled-up, more versatile three-seat version 
of the G I design powered by 830 hp Bristol Mercury 
VIII nine-cylinder radials, 36 aircraft of this type being 
ordered on 21 October 1937. The Mercury and Twin 
Wasp Junior-powered aircraft were to be referred to 
retrospectively as the G IA and G 1B, these designa: 
tions not being used contemporaneously, however, 
and being entirely unofficial, The Mercury-engined GI 
for the LVA standardised on an armament of eight 
7,9-mm FN-Browning M,36 guns in the nose and one 
1M.36 flexibly mounted in the fuselage nacelle tail cone. 
Only the first four aircraft were delivered as three: 
seaters, the remainder being delivered as two-seaters, 
‘On 30 March 1940, the Swedish government ordered 18 
G ls similar to those acquired by the Netherlands Army 
and took an option on a further 77 (including 12 reoon- 
naissance models with a ventral gondola for a camera 
and operator), but none was, in the event, delivered. A 
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(Above) A general arrangement drawing of the G1 
(Mercury) and (below) the first G 1 (Mercury) to fly, 
eventually being issued to the 3e JaVA, 


FOKKER 


(Above, top) A GI (Mercury) with 4e JaVA at Bergen, 
1939, and (immediately above) a G I (Wasp) assigned to 
4e JaVA at Schiphol in May 1940, 


Veence for the manufacture of 12 G Is at Klovermarken 
for the air component of the Danish Army was finalised 
in January 1939, and during the course of that year a 
licence was also acquired by the Hungarian Manfred. 
‘Weiss concer, but no aircraft was built against either 
Danish or Hungarian licence. Max speed, 295 mph 
(475 km/h) at 13,450 ft (4100 m). Cruising speed, 
298 mph (383 kun/h) at 13,990 ft (4 265 m). Initial climb, 
2,736 ft/min (13,9 m/sec). Range, 932 mis (1 500 km) 
Empty weight, 7,341 lb (3 330 kg). Loaded, 11,023 1b 
(6.000 kg). Span, 56 ft 34% in (17,16 m). Length, 35 ft 
7%o in (10,87 m) Height, 12 ft 6% in (3,80 m). Wing area, 
412.27 aq ft (38,30 10") 


FOKKER D XXIII Netherlands 


‘The D XXIII single-seat fighter was unusual in employ: 
ing a fore-and-aft tandem engine arrangement, the pro 
totype being powered by two 528 hp Walter Sagitta 
1-SR engines and flying for the first time on 30 May 1939. 


‘The sole prototype of the D XXIII tandem-engined 
fighter flown in May 1939 (above and below), 


Versions of the D XXIII were also proposed with His: 
pano-Suiza 12Xcrs, Junkers Jumo 210G and Rolls-Royce 
Kestrel XV engines, and although all-metal construc 
tion was intended, the prototype was fitted with a 
wooden wing of greater thickness/chord ratio in order 
to expedite the test programme, Owing to various prob: 
lems, including rear engine cooling, only four hours of 
flight testing had been completed when the invasion of 
the Netherlands brought the D XXIII development pro- 
gramme to a halt. The proposed armament comprised 
two 7,9-mm and two 13,2-mm FN-Browning machine 
guns. The following data are based on the use of the 
proposed metal wing. Max speed, 326 mph (525 km/h) 
at 12,500 ft (3810 m). Cruising speed, 242 mph 
(390 km/h) at 13.450 ft (4100 m). Empty weight, 
4,806 lb (2 180 kg), Loaded weight, 6,503 Ib (2.950 kg). 
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Span, 37 ft 8% in (11,50.m), Length, 33 ft 5/in 
(10,20 m). Height, 12 ft 5% In (3,80 m). Wing area, 
199,13 sq ft (18,50 m'), 


FOLLAND FO 145 GNAT UK 
WE W Petter commenced design of a lightweight 
fighter in 1951, initially envisaging the use of a 
3,800 Ib st (1 724 kgp) Bristol BE 22 Satur turbojet. Dis: 
continuation of the Saturn led to adoption of the BE 26 
Orpheus, a low-powered prototype (with a 
1,640 ib 3744 kgp Viper 101) being built as the Fo 139 
Midge to prove airframe aerodynamics and systems 
and the first true Gnat prototype flying on 18 July 1955. 
‘A development batch of six was ordered by the Minis 
try of Supply for evaluation by the RAF, with two others 
added later. Yugoslavia acquired two and Finland 12 
(plus one of the MoS aircraft). Two other ex-MoS Gnat 
1s wore supplied to India, which also received 23 UK 
built Gnats and 20 sets of components for assembly by 
Hindustan Aircraft (later, Aeronautics) Ltd at Banga: 
lore. Licence production was subsequently undertaken 
by HAL which built a further 195 (the last two becoming 
prototypes of the HAL Ajeet - which see) with de- 
liveries completed January 1974. Powered by a 
4,705 tb st (2 134 kgp) Rolls-Royce (Bristol) Orpheus 
701-01 turbojet, the Gnat had an armament of two 
30-mm Aden Mk 4 cannon and could carry two 500-Ib 
(227-kg) bombs or 18 3-in (7,62-cm) rockets. Max speed, 
695 mph (1118 km/h) at 20,000 ft (6 100 m). Tactical 
radius (max external fuel), 500 mis (805 km). Max climb, 
20,000 ft/min (101.60 m/sec). Empty weight, 4,800 lb 
(2177 kg). Max loaded, 9,040 lb (4 100 kg). Span, 22 ft 
1 (6,73 m). Length, 28 fe 8 in (8,74 m). Height, Bf 1 in 
(246 m). Wing area, 136.6 sq ft (12,69). 


General arrangement drawing of the Fo 145 Gnat, and 
(below) one of those supplied to Finland in the ‘70s. 


FRIEDRICHSHAFEN FF 43 Germany 
In the summer of 1916, the German Navy ordered & 
variety of waterbome single-seat fighters for evalua 
tion, one of these being the FF 43 twin-float single-bay 
biplane from the Manzell factory of the Flugzeugbau 
Friedrichshafen on 8 June 1916. Powered by a 160 hp 
Mercedes D Ill engine and armed with one synchro- 
nised 7,92-mm machine gun, the FF 43 was completed 
on 29 August 1916, and delivered to the Seeflugzeug 
Versuchs Kommando (Seaplane Testing Command) at 
Wamemitnde for acceptance testing on 8 September, 
Sent to the Zeebriigge naval air station on 6 October for 
evaluation under operational conditions in the North 
Sea, the FF 43 was not accepted for production, being 
officially struck-off on 13 April 1917, Max speed, 
101 mph (163 km/h), Time to 3,280 ft (1 000 m), 6.0 min, 
to 6,560 ft (2.000 m), 12.0 min, Empty weight, 1,769 lb 
(798 kg). Loaded weight, 2,377 tb (1078 kg). Span, 32 ft 
641 (9,92 m). Length, 28 ft 0% in (8,56 m). Height, 
10 ft 11%o in (3,35 m), Wing area, 333,69 sq ft (31,00 m’). 


‘The FF 43 float fighter (above and below) evaluated 
‘under operational conditions in the North Sea from 
October 1916 by the Seeflugzoug Versuchs Kommando. 


FRIEDRICHSHAFEN 
FF 46 (D I) 


In September 1916, the Flugzeugbau Friedrichshafen 
presented the Idfieg (Inspektion der Fliegertruppen ~ 
Inspectorate of Flying Troops) with a proposal for a 
single-seat, land-based fighter based on the FF 43 float: 
plane. This, the FF 46, received an order for three proto- 
types, which, like the FF 43, were to be powered by the 
160 hp Mercedes D Ill, but were to be armed with twin 
synchronised 7,92-mm MG 08/15 machine guns. The 
FF 46, or D I, was a single-bay staggered biplane, the 
first prototype having vertical cabane strutting, but the 
second having splayed struts to improve forward 
vision, The Idflieg testing of the FF 46 was not com: 


Germany 


(Above and below) The FF 46 was based broadly on the 
FF 43, but, in fact, had no commonality with the float 
fighter other than design origin. 


cessful than preceding warplanes of this type from the 
Manzell factory, albeit less conventional in design 
approach. The FF 54 was conceived as a single-seat 
quadruplane powered by a 160 hp Mercedes D Ila 
water-cooled engine and armed with two synchronised 
7,92-mm MG 08/15 machine guns. The two narrow: 
chord middle wings were mounted on the centreline 
and baseline of the fuselage with little gap, intercon: 
nected between themselves and the bottom wing by 
broad, aerofoil-section interplane struts. On 31 October 
1917, the FF 54 was in final assembly with fiight testing 
anticipated within 3-4 weeks. When this began, how: 
ever, the quadruplane arrangement proved unsuccess: 
ful and, in April 1918, the prototype was rebuilt as a tri 
plane, changes being restricted to removal ofthe lower 
middle wing and redesign of the vertical tail surfaces 
Flight testing of the FF 54 in its revised form began in 
May 1918, and continued until the following September, 
when a crash resulted in abandonment of further work 
on the aircraft. No data are available for the FF 54 in 
either quadruplane or triplane form. 


Sweden 


FVM J 23 


pleted until 28 April 1917, when it was concluded that 
the type was not acceptable for duction as its 
flight characteristics and performance were inferior to 
‘those of its contemporaries. There is no record of the 
third prototype being completed. Empty weight. 
1,512 Ib (686 kg). Loaded weight, 1,986 Ib (901 kg) 
Span, 29 ft 64 in (9,00 m), Length, 23 fe 344 in (7.10 m). 
Height, 8 ft 10% in (2,70 m), Wing area, 2 aft 
(25,80 mn’) 


FRIEDRICHSHAFEN FF 54 Germany 


‘The Flugzeugbau Friedrichshafen specialised in the 
design of robust seaplanes and sturdy bombers, prov 

ossful in attempting to produce lightweight 
ss needed! for small single-seat fighters. The FF 
64, designed by Dipl-ing van Gries, proved no more suc 


‘The J 23 (above and below) parasol fighter monoplane 
suffered structural and aerodynamic shortcomings and 
‘was soon withdrawn from service and scrapped. 


‘The FF 54 (above) in its original quadruplane form as 
tested late 1917, and (below) after somewhat crude 
adaptation as a triplane, flown in May 1918. 


Designed by Henry Kjelison and Ivar Malmer at the 
Flygkompaniets Verkstader at Malmen (FVM), the J 23 
single-seat fighter was of parasol monoplane config 
uration and powered by a 185 hp BMW Ila six-cylinder 
water-cooled engine. The J 23 was of wooden con: 
struction and carried an armament of two 8-mm m/22 
machine guns synchronised to fire through the pro. 
pellor disc. Work on the J 23 was initiated in 1922, five 
examples being built and all participating in the 1923 
International Air Exhibition (ILUG) held in Gothenburg. 
During advanced flight testing on 15 March 1924, the 
wing of one J23 failed and the pilot, Axel Norberg, was 
killed. By consensus, the structure of the J 23 was 
judged to be too weak, and although various modifica 
tions were introduced on the surviving aircraft, such as 
enlarged tail surfaces, the aircraft were soon with- 
drawn and scrapped. Max speed, 122 mph (197 km/h), 
Time to 9,840 ft (3 000m), 9,3 min, Empty weight, 
1,700 lb (771 kg). Loaded weight, 2,172 lb (985 kg) 
Span, 36 ft 10% in (11,24 m), Length, 22 ft 744in 


(6,90 m). Height, 8 ft 414 in (2,55 m). Wing area, 
193.76 sq ft (18,00 mr). 
FVM J 24B Sweden 


Reluctance on the part of the Swedish Army to accept 
the parasol monoplane configuration for fighter aircraft 
resulted in the J 24 ~ essentially a more powerful ver- 
sion of the J 23 with a 300hp Hispano-Suiza eight 
cylinder water-cooled engine ~ being rebuilt in 1924 as 
a biplane under the designation J 24B. The J 24B was 


GABARDINI 


Essentially a more powerful biplane derivative of the 
523 monoplane, the J 24B (above and below) did not 
offer an acceptable performance, 


test flown during 1925, but being overweight was 
found to possess an unacceptable performance, the 
single example soon being written off and the Nieuport 
29C being selected by the Swedish Army. Max speed, 
145 mph (233 km/h). Time to 19,695 ft (6 000 m), 
25.5 min, Empty weight, 1,947 Ib (883 kg). Loaded 
weight, 2,681 lb (1216 kg). Span, 29 f¢ 6S in (9,00 m). 
Length, 23 ft 9¥4 in (7,25 m). Helght, 9 11% in (3,03 m) 
Wing area, 268.34 sq ft 


G 


GABARDINI G.8 


‘The Societ Anonima Garbardini per 'Incremento dell 
Aviazione of Cameri, Novara, was established in 1914, 
primarily as a flying training organisation with asso 
Gated workshops producing training aircraft of original 
design for use by the school. Whereas the Gabardint 
trainers were of monoplane configuration, the organ: 
isation initiated development, at the beginning of the 
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(Above) The G.Sbis discarded the frontal radiator of the 
@.8 (below) in favour of side-mounted radiators and 
adopted a longer-span lower wing. 
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GABARDINI 


‘The single-seat G.8 (above), produced in 1923, was 
offered in both fighter and training versions. 


‘twenties, of a series of single- and two-seat fabric 
covered metal biplanes. The majority of these aircraft 
were also intended for instructional purposes, includ: 
ing the single-seat G.4bis and two-seat G.6 powered by 
the 120 hp Le Rhone rotary, but, in 1923, Gabardin! pro- 
duced the single-seat G.8 in both advanced training 
and fighting versions, These versions differed pri 
marily in engine power, the eightcylinder Vee-type 
Hispano-Suiza of the trainer affording 140 hp and that 
of the fighter being rated at 200 hp. The G.8 was an wn: 
equal-span single-bay biplane with ailerons on the 
upper wing only, the fighter version having an arma- 
ment of two synchronised 7,7-mm Vickers guns. A de- 
velopment of the basic type, with a 180hp HS 34 
engine, the G.Sbis featured a longer span lower wing 
and disicarded the frontal radiator in favour of ractiators 
attached to the fuselage sides, over the wing leading 
edges, Neither G,8 nor G.8his was adopted by the Re 
gia Aeronautica, the examples built being utilised for 
advanced training at the Cameri school. The following 
data relate to the 200 hp G.8, Max speed, 128 mph 
(206 kew/h). Time to 3,280 ft (1000 m), 3.2 min. Empty 
weight, 1,279 1b (580 kg). Loaded weight, 1,719 1b 
(780 kg). Span, 27 fc 444 in (8,34 m), Length, 18 ft 213 in 
(5,55 m). Height, 9ft 2Va in (2,80 m). Wing area 
237.46 5q ft (22,06 m*) 


GABARDINI G.9 


Evolved in parallel with the G.8 and possessing an 
essentially similar wing cellule, but with a shorter span 
‘upper wing and reduced cabane bracing, the G.9 was 
initially flown with a 220 hp water-cooled six-cylinder 
SPA Ga engine. It was subsequently re-engined with an 
eight-cylinder Vee-type HS 42 engine of 300 hp as the 
G.9bis, the cockpit being raised and the undercarriage 


Italy 


‘The SPA 6a engine in the G.9 (above) was replaced by 
the more powerful HS 42 (below) in the G.9bis. 
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‘The G.9bis (below) differed from the G.9 in having 
increased gap, taller undercarriage and raised cockpit. 


lengthened. Ing. Filippo Zappata, who joined Gabar 
dint in 1923, undertook some redesign of the G. 9bis, in- 
troducing, among other changes, an aerodynamically 
cleaner engine cowling and a large propeller spinner 
During a royal visit to Cameri airfleld in October 1923. 
the G.9bis, flown by Lodovico Zanibelli, demonstrated 
a maximum speed of 155 mph (250 knv/h), No series pro- 
duction of either the G.9 or G.9bis was undertaken, the 
following data applying to the former. Max speed, 
146 mph (235 km/h). Time to 16,405 ft (§ 000 m), 16 min 
Span, 22 ft 11%4 in (7,00 m). Length, 19 ft 8¥ in (6,00 m). 
Wing area, 193.76 sq ft (18,00 m) 


GALVIN HC France 


fuselage were individually supported by a remarkably 
long and broad central float, the former by paired 
N-struts and wire bracing, and the latter by I-struts fore 
and aft — the rearmost providing an attachment point 
for an inordinately large rudder ~ with wire bracing to 
‘the wings. Small stabilising floats were attached to the 
lower wing immediately beneath the V-type interplane 
struts. The intended armament of the Galvin fighter 
was allegedly three machine guns, but no records of 
the testing of this unique aircraft have survived. Max 
speed, 124 mph (200 km/h) at sea level. Endurance, 
2.0hrs. Empty weight, 1,146 Ib (520 kg). Loaded 
weight, 1,764 lb (800 kg). Span, 26 ft 3 in (8,00 m) 
Length, 23 ft 7¥2 in (7,20 m). Height, 7 ft 6¥ in (2,30 m) 
Wing area, 199.14 sq ft (18,59 m*), 


GEEST Germany 
In 1916, Dr Waldemar Geest designed a single-seat 
fighter which, built by Automobil und Aviatik AG of 
Leipzig-Heiterblick, utilised his patented Mowe (Sea 
gull) type wing, The Mowe wing featured varying in 
cidence angle and dihedral over its planform to com 
pensate for forward and lateral gusts, and the excellent 
stability that it offered had been demonstrated by six 
Mowe monoplanes built prior to World War I. The 
‘Mowe wing concept was adapted by Dr Geest for a 
fighter of staggered single-bay biplane configuration 
powered by # 160 hp Mercedes D Ill six-cylinder water 
cooled engine, During military trials, performed in 1917, 
the Geest fighter attained an altitude of 11,486 ft 
(3'500 m) in 17.5 min and @ maximum speed of 99 mph 
(160 km/h), but development was discontinued and no 
further aircraft employed the Mowe wing. 


‘The Geest fighter (above and below) was built in 1919 
to demonstrate the capabilities of the Mowe wing. 
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‘The Galvin HC, with definitive outrigger floats (above) 
‘and initial floats (below), failed to live up to 
expectations and was quickly abandoned. 


Ofextraordinarily unorthodox configuration, the Galvin 
Hydravion de Chasse reportedly underwent flight test 
ing from the Rhéne in the summer of 1919. Of wooden 
construction with fabric skinning and a light alloy nose 
cone, the Gelvin single-seat float fighter was an equi 
span staggered single-bay biplane. Its fuselage con- 
sisted of two entirely separate elements with a gap be- 
tween in Which the propeller of a 160 hp Gnome nine- 
cylinder rotary engine rotated. Both forward and rear 


USA 


GENERAL AVIATION XFA-1 
Designed to meet a lightweight shipboard fighter re- 
quirement in competition with the Berliner-Joyce XFJ-1 
and Curtiss XF9C-1, the XFA-1 was built by the General 
Aviation Corporation, the successor to the US Fokker 


‘The XFA-1 (below) with gulled upper wing proved 
‘unsuccessful when tested by the US Navy in 1932. 
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‘Aircraft Corporation, 
[March 1932. Po 
B85A Wasp Junior 
staggered bip 
fuselage. | 


armament being t 
mm) mach 
ul duting Navy trials and further develor 


(Above) A General Dynamics F-111E of the 70th TFS, 
‘20th TFW, at Upper Heyford, and (below), a 48th TFW 
F-111F at Lakenhoath. 


Mach=1.2 Combat climb 


(2.000 km). Empty 


An F-1118 (above) and F-111B (below), both 
configured for subsonic flight with their wings located 
{n the fully-forward position. 
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GENERAL DYNAMICS F-111 _usA —- 

Tho fit vanabi =y combat surat (Above) An F.-111A - later to be converted to EF-111A 

ne @, the F-11 at figh bombe ip with the 474th TFW, first to use the type. (Below) A 

missions were it an nterair ir { general arrangement drawing of the F-111E. 

18 F-1T1A development aitcratt: wad flow 
GENERAL DYNAMICS F-16A/B 
FIGHTING FALCON USA 


engineering 
eight pre-series aircraft 
USAF Tactical Air Command, diffe 1 x single-seat F1GA: wo-seat F-16 
only in { air intak it D (9 December 1976, Previously, on 7 June 1975, the F 
built) featured 20,840 Ib st (9 453 F 6 had be lected as winning 
nntest (with the Mirage F1.M53 and Saab 37 Viggen) 


(Above) The last of seven F-111Bs (second of the ‘Two squadrons of the RAAF's No 82 Wing at Amberley 
production batch) completed by Grumman for the USN. equipped with the F-111C (below). M9 
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47 Gun gas suppression muzzie aperire 

48 Antavonics equipment bay 

49 Cockpit rear pressure buhhoas 
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'58 Conditioned a owet duct 

‘54 Canopy sealing rane 
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(Above, top) An F-16A of the 35th TFW ("Wolf Pack"), 
Pusan, Korea, in 1981, (Immediately above) F-16A of 
306th Sqn, Dutch KLu, Leeuwarden. 


(Below) An F-16A from the 6512th Test Squadron at 
‘Edwards AFB carrying AIM-7 Sparrows in 1989. 


4 tho F-16/79 on 29 0% 


type, flying 


te uw, GENERAL DYNAMICS F-16C/D 


an ete fgttae (ADE) ree | FIGHTING FALCON USA 
by the US Air National Guard. ‘The P-1GADF) had 


upgraded avionics and multi-nationa 


Sparrow AAMS or up to six AIMS or AIM-120 AM: 1¢ (MSIP) was introduced as a means of [ 
The first phase of the multinational staged sively expanding the capabulity of the basic F 
improvement programme (MSIP 1), introduced with the Introducing systems for ground attack and 


Block 15 F-16A ani 
further changes be 


B, involved substar 


9 incorporated in f 


al upgrading, 
ock 15 aircraft 


ge 1 of the MSIE 


with the phase-ia of the OCU (Operational Capability delivered from November 1961 
Upgrade) modification standard, including expande with the first F-16¢ The 
computor joity, the F100;PW-220 engine and was 9 Jul 
structural strengthening for incteased take-off weight t differ ing a 
More significant changes in production standard came lengt The 
with the introduction of the MSIP II as the F-16C and D yhous radar was 
(which soe), ‘The following data relate to the basi jced by the APG-68, and the cockpit instru: 
Block 15 F-16A. Max speed (at 24,459 Ib/11 094 kg), mentat de compatibility 


1,333 mph 
ft (12 200 


145 ken/h) short-endurance dash at 40,00 


with 


advan stern 


or Mach= 1,89. Tactical radius ( 

h 3,000 Ib/1 360 kg of bombs), 360 ml: 
bt, 16,234 lb (7 364 kg) 
loaded weight (air-to-air), 24,469 Ib (11 094 kg) 
(over missile launchers), 31 ft 0 tn (9,45 m). Leng 
ft Pith (14,52 m). Height, 16 ft 5 
area, 300 sq ft (27,87 my’) 


‘ken/h) sustaine 
ntinterdiction wi 
(580 km). Empty we 
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‘A.50th TFW (313th Sqn) F-16C (above) from Hahn, 
Germany. (Below) Three-view drawing of the F-16C. 
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intake to accommodate the 
mass flow. The inevitable 
by greater thr 


needed a larger 
increast 

increases wete largely offset 
wing loading, and consequently manoeuvrabilit 
fered. At this point, GD offered the Agile Palc 
with increased span and wing area, but there we 
Blocks 40/42 featured avionics and other 
while Blocks 50/52, delivered 
used the much more powerful 
F100-PW-229 and 129 turbofans, both ir 
the 29,000 lb (12 154 kgp) thrust class. Alr-to-alr 
weap pically consisted of the 20-mm M61A 
cannon with 611 rounds, four AIM-120 Amra 
and two AIM-9 Sidewinders, or six Sidewinders 
R550 Magics or Pythons. The most recent variant 
s the Block 60, which carries conformal fuel tank 
along the fuselage above the wings. ‘Tb date, Bloci 


t, Bust 


no takes 


60 aircraft have been ordered by Bahrain ar 
Istael, as the F-161, a two-seater. Other F-16C/I 
sce, Israel, Singapore, Sou 


AE and the USAF The { 
fly for dissimilar air comb 
Italy is expected to rent the type a 
fighter pending the delivery of Typhoon. Total F-1¢ 
production currently exceeds 4,000. Data basical! 
to those of the F-16A except: Empty weight 
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8,600 Ib (8 437 kg). Loaded weight alt-to-a! 
500 lb (12474 kg), Length, 49 ft 3'/sin (15,0: 
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Evolved as an 
ground) develops 


advanced dual-rdle (ait-air and ais 
at of the F-16 Fighting Faloc 


incorporating new aerodynamic and syste 
technologies, the F-16XL featured a alle 
ranked arrow" wing with leading-edge 


und sweepback of 0 and 70 degree: 
do an F-16 tu 


ans of tWe 
The first ( at) prototype of the F 

(adapted from the first pre-series or full-scale 

elopment F-16A) flew on 3 July 1982, fol 


by a second (two-seat) prototype (which combined 
another pre-series F-16A and a new F-16B forward 
lage) on 29 October 1982, These wo 


respectively powered by the F100-PW-102 and the 
PIO1DFE turbo-fan. Despite its area of moro thar 
that of the F-16A, the "cranked arrow” wing 
F-16XL had Jess drag at optimum cruise 
3 per cent 
long chord of the 
-onformal 


of th 
and Be 
apacit 
tandem 


wing permitted 
age 


A “cranked-arrow" wing distinguished the F-16XL, 
flown in both single-seat (below) and two-seat form. 


aittod 


Ly 
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four AIM-120 AAMs being seml-submerged under the 
wing at the fuselage intersection and an AIM-9 Side- 
winder AAM being carried at each wingtip. On 24 
February 1984, the US Department of Defense 
announced its choice of the McDonnell Douglas P-15E 
to fulfil the USAF's dual-role fighter requirement rather 
than the productionised F-16XL (F-16E). The two proto- 
types were subsequently leased by the National Air 
and Space Administration after being held in flyable 
storage for four years, flight testing resuming in March 
1989 to evaluate concepts for sustained high-speed 
flight. Max speed, 1,986 mph (2230 km/h) at 40,000 ft 
(12 200 m), or Mach=2.1. Maximum range, 2,875+ mis 


(4 630+ km). Mission weight, 43,000 Ib (19 504 kg) 
Max loaded weight, 48,000 lb (21 772 kg). Span, 34 ft 
246 in (10,43 m). Length, 54 ft 1% in (16,50 m). Height, 
17 ft 7 in (5,96 m), Wing area, 663 sq ft (61,59 m*), 


(Below) Three-view drawing of single-seat F-16XL. 


GERMANIA DB 


Built by the Germania-Flugzeugwerke GmbH of Leip- 
zig, the DB two-seat fighter utilised the efficient Wal: 
fisch (Whale) fuselage configuration which endowed 
ithe gunner, seated ahead of the pilot, with a broad for 
‘ward field of fire. A two-bay biplane, the DB was 
powered by a 180 hp Argus As Ill water-cooled engine, 
arried a single machine gun on a ring mounting in the 
forward cockpit and was undergoing trials in Septem: 
her 1915. No production of the fighter was undertaken 
nd no data relating to this type are available, 


‘The Germania DB (below) two-seater carried a gunner 
‘ahead of the pilot, firing above the upper wing. 


GERMANIA JM 


The Germania JM (Jagdmaschine) experimental 
Isingle-seat fighter was based on the promising results 
Jof wind tunnel testing with the Walflsch (Whale) fuse- 
age configuration at Gottingen. Designed by J Eqwin 
[Leiher, the JM was a single-bay biplane powered by a 
100 hp Argus As I water-cooled engine and made its 


Germany 


‘The Walfisch (whale) fuselage of the Germania JM 
(below) failed to gain official acceptance for the fighter. 


(Above) A general arrangement drawing of the JM. 


début in the summer of 1916. While under test on 16 
August 1916, the JM attained altitudes of 3,280 ft 
(1.000 m) in 4 min, 6,560 ft (2.000 m) in 11 min, 9,840 ft 
(3.000 m) in 19 min and 10,825 ft (3 300 m) in 20 min. No 
further development was undertaken and no data are 
available. 


GLOSTER SPARROWHAWK I 
(MARS II) UK 


First of the Sparrowhawk Is (above) supplied to Japan 
{for use as land-based single-seat fighters 


When, in 1920, the Nieuport & General Aircraft Com 
pany was closed down, the Gloucestershire Aircraft 
Company, which had previously manufactured the 
Nieuport Nighthawk (which see) under Air Ministry 
contract, acquired the design rights to this fighter and 
the services of its designer, H P Folland, for its further 
development. In 1921, Gloucestershire Aircraft re- 
ceived a contract from the Imperial Japanese Navy for 
60 Nighthawks modified for naval use, plus a further 40 
in component form for assembly in Japan by the Yoko- 
suka Naval Air Arsenal. Produced from Nighthawk 
component stocks acquired as part of the 1919 settle- 
‘ment of the company's claim against the government's 
cancelied contract for this type, the Japanese order was 
fulfilled within six months. Of the 60 complete aircraft. 
30, initially known as Mars Ils but subsequently as 
Sparrowhawk Is, were supplied as single-seat shore- 
based fighters, 10 as Sparrowhawk Il (Mars Ill) two- 
seat dual control trainers and the remaining 10 as 
Sparrowhawk Il (Mars IV) single-seat shipboard 
fighters. These last had flotation equipment, undercar- 


GLOSTER 


riage arrester hooks and hydrovanes. The Sparrow- 
hawk, which remained in Japanese service until 1928, 
was powered by a 230 hp Bentley B.R2 nine-cylinder 
rotary engine. The armament of the single-seat models 
comprised two synchronised 0.303-in (7,7-mm) Vickers 
guns. The following data relate to the Sparrowhawk IIL 
‘Max speed, 125 mph (201 km/h) at sea level, 105 mph 
(169 km/h) at 15,000 ft (4675 m). Range, 300 mls 
(483 km). Time to 15,000 ft (4576 m), 26.5 min. Empty 
weight, 1,850 Ib (829 kg). Loaded weight, 2,165 1b 
(982 kg). Span, 27 ft 11 in (8,51m). Length, 19 ft Bin 
(6,99 m). Height, 10 ft 6 in (3,20 m). Wing area, 270 sq ft 
(25,08 m’), 


A hydrovane attachment in front of the wheels 
the Sparrowhawk Il (above and below) a degree o! 
safety in the event of alighting on water, 


GLOSTER MARS VI 
NIGHTHAWK UK 


‘The Mars Vi Nighthawk was a Gloucestershire Aircraft 
modification of the basic Nieuport Nighthawk pro: 
duced to Air Ministry Specification 36/22 and fitted 
with either the 398 hp Bristol Jupiter 1V nine-cylinder 
radial or 325 hp Armstrong Siddeley Jaguar I! 14 
cylinder radial. The first Jaguar-powered Mars VI con: 
version of a Nieuport-built airframe was delivered to 
the AEE at Martesham Heath on 21 May 1921, Official 
tosts with a second Jaguar-engined example were con 
ducted at the RAE Famborough in July 1922, the first 
Jupiter-powered Mars VI arriving at the RAE in Sep- 


‘Supplied in 1923, the Mars VI Nighthawk (below) 
remained in Greek Army Air Force use until late ‘20s, 
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tember 1922. These embodied some metal fuselage 
companents, In so far as can be ascertained, 29 Night- 
hawk airframes were rebuilt to Mars VI standard forthe 


Fs E =| RAF, these being armed with two synchronised 
a= bel | || | 0.303-in (7,7-mm) Vickers guns, and a further 25 


powered by the Jaguar engine were purchased by the 
Greek government. The Greek machines were de- 
livered early in 1923, and remained in first-line service 
until 1937-38, The following data relate to the Jaguar- 
engined Mars VI Nighthawk. Max speed, 150 mph 
(241 km/h) at sea level, 142 mph (229 km/h) at 10,000 ft 
(3.060 m). Time t0 20,000ft (6 100 m), 24 min, Empty 
weight, 1,816 lb (824kg). Loaded weight, 2,2171b 
(1.006 kg). Span, 28 ft Oin (8,53m). Length, 18 O1n 
(5,49 m). Height, 9 ft 0in (2,74 m). Wing area, 270 sq ft 
(26,08 


With a Jaguar engine, the Nighthawk (above and right) 
was extensively tested by the RAF in the early 
“twenties, in the Middle East as well as at home, but it 
never reached squadron status. 


‘50 Control column 
'51 Engine tote and altitude controle 
tren over 


‘Latce fo construction 

10 Brit! Jupiter Vi rine-cyinder rai 22 Auaninun ard asbestos freproot (44 Fed rang-edge constuction 8 Aenal cables 
engine bulknas 45 Forward mieplane stut n 

1 Starboard upper wing panel, bri: 23 Engne tte conto rods (46 Prot sac toes 171 Stel tube ring ecge 
covered 24 Upper ongeron 4 Pas cartre-saction tuts ‘72 Tal navigation ight 


GLOSTER MARS X NIGHTJAR UK 


Last of the derivatives of the Nighthawk, the Mars X 
Nightjar was developed as a single-seat shipboard 
fighter- It featured a 230 hp Bentley B.R2nine-cylinder 
Totary engine, a special wide-track undercarriage in- 
corporating arrester gear and an armament of two 
0.303-in (7,7-mm) synchronised Vickers guns 
Although intended for naval use, the 22 Mars X Night. 
jar fighters resulting from the conversion of Nighthawk 
airframes by Gloucestershire Aircraft were supplied to 
the RAF, the first being delivered to the AEE Martle- 
sham Heath on 8 May 1922. The Nightjar entered ser 
vice in July 1922, but was withdrawn within two years. 
Max speed, 120 mph (193 km/h) at sea level, 110 mph 
(177 km/h) at 10,000 fe (3 050m). Time to 15,000 ft 
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‘The Mars X Nightjar (above), seen here at the RAE in 
1922, served briefly in No 203 Sqn, RAF. 


(4.575 m), 23 min. Empty weight, 1,765 1b (801 kg) 
Loaded weight, 2,165 lb (982 kg). Span, 28 ft 0in 
(53m). Length. 18 ft 4in (559m). Height, 9ft Oin 
(2,74 m), Wing area, 270 sq ft (26,08 m) 


GLOSTER GREBE 


(Above) Three-view drawing of the Gloster Grebe Il 


Essentially single-seat fighter version of the lower: 
powered tandem two-seat Grouse trainer, the Grebe 
was flown in the summer of 1923 with a 350 hp Arm- 
strong Siddeley Jaguar Il, three prototypes being built. 
‘The production model, known as the Grebe II, was re- 
‘engined with a 400 hp Jaguar IV and, carrying an arma- 
ment of two synchronised 0.303-in (7,7-mm) Vickers 


‘The Grebe Il (below) was the first Gloster fighter 
produced in substantial quantities for the RAF. 


guns, entered RAF service in October 1923, Of wooden 
construction with fabric skinning, the Grebe II sup- 
planted the Sopwith Snipe, 129 production examples 
being built during 1923-27. A small number of these 
was completed as tandem two-seat trainers and the 
type remained in first-line RAF service until replaced. 
by the Siskin mid-1928, One two-weat and two single- 
seat Grebe Ils built against RAF contracts were sup- 
plied to the New Zealand government in 1928. Max 
speed, 162 mph (261 km/h) at sea level. Time to 
20,000 ft (6 100 m), 24 min, Endurance, 3 hrs. Empty 
weight, 1,695 lb (769 kg). Loaded weight, 2,538 Ib 
(1151 kg). Span, 29 ft 4 in (8,94 m). Length, 20 ft 3 in 
(6,17 m). Height, 9 ft 3.in (2,82 m). Wing area, 264 sq ft 
(23,60 m*) 


GLOSTER GAMECOCK UK 


In July 1924, Gloucestershire Aircraft began work on an 
improved Grebe single-seat fighter to Specification 
37/23 and intended to be powered by the 398 hp Bristol 
Jupiter IV nine-cylinder radial engine. Of wooden con 
struction with fabric skinning and retaining the then 


A Gloster Grebe Il (above) serving with No 25 
Squadron, RAF, in 1926, 
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standard armament of two synchronised 0.303-in (7,7 
mm) Vickers guns, and to receive the appellation of 
Gamecock, the prototype was delivered to Martlesham 
Heath on 20 February 1925. In the following September, 
‘an initial order was placed on behalf of the RAF for 30, 
Gamecock Is powered by the 425 hp Jupiter VI In the 
‘event, a further 60 Gamecock Is were built for the RAF 
(1925-27), one of these (unofficially known as the Game- 

cock Il) at one time flying with a lengthened fuselage, 

new and enlarged fin-and-rudder assembly and nar 


(Above) A Gamecock I in service with No 43 Squadron, 
RAF, in 1927, 


(Above) A Gamecock II of Finland's Air Fighting School 
in 1941. (Below) Three-view of Gamecock I. 
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(Above, top) Gamecock I of No 23 Sqn, with which it 
‘served 1926-29, (Immediately above) One of Finland's 
indigenously-produced Gamecock Ils in 1939. 


row-chord ailerons. A developed version, the Game- 
cock II, with a steeltube upper wing centre section, 
narrow-chord ailerons and a larger rudder, appeared in 
1928. This was adopted by Finland, two pattern aircraft 
and a manufacturing licence being acquired. Fifteen 
Gamecock fls were built for the Finnish air arm 1929-30 
by the State Aircraft Factory (Valtion Lentokoneneteb- 
das), these having the lengthened fuselage tested 
earlier in the UK by the so-called Gamecock III and 
being powered initially by the 420 hp Gnome-Rhone 
Jupiter (IV) 9Ab or 9AK and later by the 480 hp Jupiter 
(IV) 9Ag. The last Gamecock Is were withdrawn from 
first-line RAF service mid-1931, Gamecock Ils remain 
ing first-line Finnish equipment until 1995. The follow 
ing data relate to the Gamecock |. Max speed, 146 mph 
(233 km/h) at 10,000 ft (3 050m). Time to 10,000 ft 
(3.050 m), 7.6 min. Endurance, 2.6 hrs. Empty weight. 
1,930 lb (875 kg). Loaded weight, 2,742 Ib (1 244 kg). 
Span, 29 ft 92 in (9,08 m). Length, 19 ft 8 in (5,99 m). 


Height, 9 ft 8 in (2,94 m). Wing area, 2645q ft 
(24,52 m*) 
GLOSTER GORCOCK UK 


Gloucestershire Aircraft’s first military aircraft of all 
metal construction was the third prototype Gorcock 
‘single-seat fightor resulting from a May 1924 Air Minis: 
try contract for three prototypes powered by the Napier 
Lion 12-cylinder water-cooled engine, The first two 
combined a steel fuselage with wooden wings and the 
third had an all-steel structure. The first mixed-con 
struction Gorcock was powered by a 450 hp geared 
Lion IV and was flown mid-1925, the second Gorcock 
having a 625-hp direct-drive Lion VIII. Engine difficul 
es prevented their delivery until 1927, together with 
the all-metal third Gorcock which had a Lion IV. All 
three aircraft carried the standard armament of twin 
synchronised 0.303-in (7,7-mm) Vickers guns and were 
used for research and development flying, no produc 
tion being ordered. Although 188 lb (72 kg) heavier 
than the mixed-construction prototypes, the all-metal 
prototype, to which the following data refer, was 
10 mph (16 km/h) faster. Max speed, 174 mph 
(280 km/h) at 5,000 ft (1525 m), Time to 15,000 ft 
(4575 m), 10.5 min. Endurance, 1.8 hrs. Empty weight, 
2.422 Ib (1.099 kg). Loacied weight, 3,337 tb (1 514 kg), 


Span. 28 ft 6 in (8,69), Length, 26 ft 1in (7,94 m). 
Height, 10 ft 2in (3.10 m). Wing area, 250sq ft 
(23,22 m*) 


‘The second of three Gorcocks (below) was of mixed 
construction and powered by a direct-drive Lion VIIL 


GLOSTER GUAN UK 
The Guan single-seat high-altitude fighter was in: 

tended primarily to test the application of turbo-super 

charged engines to fighters, and three prototypes were 

ordered at the beginning of 1925. Of mixed construc: 

tion, with metal fuselage, wooden wings and fabric 
skinning, and provision for the standard twin synchro: 

nised 0.303-in (7,7-mm) Vickers gun armament, the 
Guan bore a close family resemblance to the Gorcock 

‘The first prototype was completed in June 1926, having 
a geared 450 hp Napier Lion IV with an exhaust-driven 
turbo-supercharger below the propeller shaft. The 
second prototype followed early in 1927 with a direct 

drive §25 hp Lion VI and turbo-supercharger mounted 
above the propeller shaft. Difficulties with the turbo: 

superchargers led to cancellation of the third prototype 
and abandonmentof the development programme. The 
following data relate to the second Guan. Max speed, 
175 mph (282 km/h) at 15,000 ft (4 576 m), Time to 
20,000 ft (6 100 m), 12.5 min. Empty weight, 2,972 1b 
(1348 kg). Loaded weight, 3,803 Ib (1725 kg). Span, 

31 ft 10 in (9,70.m). Length, 22 t 0in (6,701). Height, 
10 ft 2 in (3,10 m). Wing area, 298 sq ft (27,68 mr’). 


{Above and below) The second of the experimental 
Guans, flown with an exhaust-driven turbo- 
supercharger. 


GLOSTER GOLDFINCH UK 


‘The second all-metal fighter designed by H P Folland. 
the Goldfinch was ordered in January 1926 as an all 
metal version of the Gamecock, but, as initially com 
pleted, the prototype embodied a proportion of wood in 
its fuselage structure. After initial trials, the prototype 
was reworked, a lengthened, all-metal fuselage and re- 


(Below) The Goldfinch in its definitive form, 


GLOSTER 


As first flown, the sole Goldfinch prototype (above) was 
‘of mixed wood and metal construction. 


vised tail unit being applied. In its new form, the proto 
type Goldfinch was delivered to Martlesham Heath late 
1927. Powered by a supercharged 450 hp Bristol Jupiter 
VIF nine-cylinder radial, and having two 0.303-in (7,7. 
mm) Vickers Mk I synchronised machine guns, the 
Goldfinch offered an extremely good performance, but 
in competing for a production contract to Specification 
F,9/26 it was bested by the Bristol Bulldog, Max speed, 
172 mph (277 km/h) at 10,000 ft (3 050m). Time to 
20,000 ft (6 100 m), 16 min. Empty weight, 2,058 lb 
(933 kg). Loacied weight, 3,236 Ib (1 468 kg). Span, 30 ft 
Bin (9,14 m). Length, 22 ft 3 in (6,78 m). Height, 10ft 
6 in (3,20 m) Wing area, 274.3 sq ft (25,48 m*) 


GLOSTER GAMBET UK 


During 1926, in which year Gloucestershire Aircraft 
changed its name to Gloster Aircraft (on 11 November), 
the company was approached by the Japanese Naka 
jima concern, which (together with Aichi and Mitsub 
Ishi) had been anked to submit a design for a new ship 
board fighter for the Imperial Japanese Navy. At this 
time, H P Folland was designing a shipboard fighter as 
accompany venture. Named Gambet, the prototype was 
of wooden construction and powered by a 420 hp 
Bristol Jupiter VI nine-cylinder radial, armament con 
sisting of two 0,903-in (7,7-mrn) Vickers guns mounted 
in troughs in the fuselage sides. This prototype was 
acquired by Nakajima in July 1927, together with 
manufacturing rights. After modification by a team led 
by Takao Yoshida and installation of a 620 hp Naka 
fima-built Jupiter VI engine, the Gambet competed 
against prototypes of indigenous design and was 
ordered into production in April 1929 as the Navy 
3 Carrier Fighter (AIN1). Max speed, 152 mph 
(245 km/h) at 5,000 fe (1525 m). Time to 10,000 ft 


‘The Gambet prototype (above and below) was built by 
Gloster to meet a requirement drawn up by the 
Imperial Japanese Navy in 1926, 


y weight, As the Mk Il (above), the first Gnatsnapper had a 
3,075 lb (1395 kg). Jaguar VIII in a revised forward fuselage, 
21 ft 31s in (6.47 m). 
264 sqft the Jupiter VII was reinstated for official trials, The 
second prototype was not completed until March 1930, 
initially with a Mercury IIA, but the designated power 
plant was again discarded shortly thereafter. The first 
GLOSTER GNATSNAPPER UK prototype was re-engined with a 540hp Armsuong 
Siddeley Jaguar VIll 14-cylindor radial as the Gnat 
snapper Il, but suffered damage during official trials, In 
1931, it was re-engined once more, with a steam-cooled 
525 hp Rolls-Royce Kestrel IIS, as the Gnatsnapper Ill, 
subsequently serving as a Rolls-Royce testybod and 
hack aircraft, The following data relate to the Jupiter 
engined model. Max speed, 165 mph (266 km/h) at 
10,000 ft (3.050 m). Time to 15,000 ft (4 675 m), 12.2 min, 
Endurance, § hrs. Empty weight, 2,970 lb (1347 kg), 
Loaded weight, 3,626 Ib (1644 kg). Span, 33 ft 6 in 
(20,21 m), Length, 24 ft 7 in (7,48 m). Height, 10 ft 11 in 
(3,32 m), Wing area, 360 sq fe (33,44 m*) 


10, 3.75 hes. Em 


Loaded weight, 


kg! 


As flown in 1928, the first Gnatsnapper (above) hada © GLOSTER GAUNTLET UK 


Jupiter VII engine and plain ailerons. 


Competing a the Boulton Paul Partridge, the 
‘The Gnatsnapper was designed to the requirements of Armstrong Whitworth A.W.16 Starling It and the 
Specification N.21/26 calling for asingle-seat shipboard + Hawker Hawfinch to meet the requirements of Speci: 
fighter of all-metal construction and powered by a fication F.20/27 fora single-seat fighter built principally 
Bristol Mercury IIA nine-cylinder air-cooled radial. The of steel or duralumin, the Gauntlet began life a the 
first of two prototypes, temporarily powered by a 

Jupiter VII engine, flew in February 1928. The Mercury (Immediately below) Gauntlet Il of No 17 Sqn, RAF 

TIA was subsequently installed, but as this did not Kenley, late 1938, with “post-Munich" codes. (Bottom) 
measure up to anticipated performance or reliability, Gauntlet I as a trainer with T/LeLv 36 in 1942, 
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(Above) With six guns and a cowled Jupiter VIF 
engine, $.8.19 became prototype of the Gauntlet. 
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with a Mercury ITA engine. This power plant was sub- 
sequently replaced by a 480 hp Jupiter VIF (as the 
58.18A) and then by a 560 hp Panther Ill (SS,18B), the 
Jupiter later being reinstated (as the $8.19). In its last 
‘mentioned form, it was tested with four wing-mounted 
0,303-in (7,7-mm) Lewis guns and two fuselage- Proceeds of a State lottery helped to pay for the 26 Gladiators purchased by Latvia (below), late ‘37. 


mounted Vickers guns of the same calibre, The wing 
‘mounted guns were later removed (as the $S,19A), and 
with the §36 hp Mercury VIS engine (as the $S.19B), this 
was ordered into production in February 1934 with a 
twin Vickers Mic V-gun armament and a 640 hp Mer 

uty VIS2 as the Gauntlet. The first production sircraft 
was completed in the following December. Twenty 

four Gauntlet Is built by the parent company were fol 

lowed by 204 Gauntlet Ils with revised (Hawker-type) 
structure, Seventeen were licence-built in Denmark by 
the Army Aviation Troops’ Workshops (after procure- 
ment of one pattern aircraft), and ex-RAF Gauntlet Is 
disposed of abroad comprised three to Rhodesia, fourto 
South Africa and 26 to Finland. Six were later assigned 
tothe RAAF in the Middle East. The following data re- 
late to the Gauntlet Il. Max speed, 230 mph (370 kaw/h) 
at 16,800 ft (4 815 m). Time to 20,000 ft (6 100 m), 9 min. 
Empty weight, 2,770 lb (1256 kg). Loaded weight, 
3.9701b (1801 kg). Span, 32 ft 10 in (9,99 m). Length, 
26 ft 5 in (8,00 m). Height, 10 f¢ 3 im(3,10 m). Wing area, 
315 sqft (29,26 m'). 


GLOSTER GLADIATOR UK 


A private venture to Specification F-7/30, the Gladiator 
was a derivative of the Gauntlet and flew in prototype 
form (as the 85.37) on 12 September 1934 with a 530 hp 
Mercury IV engine. Series production to Specification 
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F.14/35 was initiated in the summer of 1935, and the 
first Gladiator Is were flown in January 1937. The Glad 

iator I was powered by an 630 hp Mercury IX engine 
and (eventually) standardised on an armament of two 
fuselage-mounted and two wing-mounted 0.303-in 
(7,7-mm) Browning guns. A total of 378 was built, fol 

lowed by 270 Gladiator Ils with the similarly-rated Mer- 
cuty VIIA or VIIIAS, plus 38 completed as Sea Gladiator 
(Interim) shipboard fighters and a further 60 built from 
the outset as Sea Gladiators. Production included 26 


Mkis for Latvia, 14 MkIs for Lithuania, six Mk Is and six 
Mklls for Norway, 37 Mk Is and 18 Mk Is for Sweden, 22 
MkIs for Belgium, 36 MkIs for China, four MitIs for Eire, 
two MkIs for Greece and 1 Mk Is for Portugal, Ex-RAF 
aircraft transferred to other air arms comprised 30 Mk 


(Above, top) One of the four Sea Gladiators used to 
‘equip the RAF’s Malta Fighter Flight in April 1940, 
(Immediately above) Gladiator I of Belgian te 
Escadrille "La Comete’' at Diest Schaffen, 1940. 


Ils for Finland, 17 Mk Ils for Greece, 45 Mk Is (brought 
upto MEI standard) and Mk Ils for Egypt, 14 MkIs and 
Mik Ils for Iraq, and one Mk I and 11 Mk Ils for South 
Africa. The following data relate to the Mk I. Max 
speed, 257 mph (414 km/h) at 14,600. (4 450m), Time 
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‘A preserved Swedish Gladiator (above) as flown by a 
volunteer force operating in Finland in 1940. 


to 10,000 ft (3.050 m), 4.6 min. Range, 444 mls (714 km). 
Empty weight, 3,444 lb (1 562 kg). Loaded weight, 
4,864 Ib (2.206 kg). Span, 32 ft 3 in (9,83 m). Length, 
27 ft § in (8,36 m), Height, 10 ft 7 in (3,22 m). Wing area, 
323 8q ft (30,00 m’). 


GLOSTER F.5/34 UK 


‘The last of the Gloster fighter designs created by HP 
Folland, the single-seat all-metal cantiever monoplane 
evolved to Specification F.5/34 (which ultimately pro- 
duced the Hurricane andi the Spitfire) was powered by 
aan 840 hp Mercury IX nine-cylinder radial engine and 
carried an armament of eight 0.303-n (7,7-mm) Brown: 
ing guns. This aircraft, to which no designation was 
‘assigned other than that of the specification that it was 
intended to meet, suffered somewhat protracted de- 
velopment owing to the company's preoccupation with 
the Gladiator. The first of two prototypes did not com: 
mence flight trials until December 1937, with the 
second following in March 1938. By the time that the 
Gloster fighter made its début, the Hurticane had 
entered service and the Spitfire had reached produc: 
tion, and further development of the Mercury-engined 
monoplane was not pursued. Max speed, 316 mph 
(608 km/h} at 16,000 ft (4 875 m). Time to 20,000 ft 
(610m), 11 min, Empty weight, 4,190 lb (1 900 kg). 
Loaded weight, 5,400 1b (2449 kg). Span, 38 fe 2in 
(11,62 m). Length, 32 ft 0 in (9,76 m) Height, 10 fe 2 in 
(3,09 m), Wing area, 230.sq ft (21,36 my). 


(Above) A general arrangement drawing of the F.5/34, 
tthe first of the two prototypes of which is seen (below) 
during flight testing in 1938. 


GLOSTER F.9/37 UK 


Designed by W G Carter to meet the demands of Speci- 
fication F.9/37 calling for a twin-engined single-seater, 
this Gloster fighter was of all-metal stressed skin con- 
struction. It was intended to carry a fuselage-mounted 
armament of two 20-mm Hispano cannon and four 
0.303-in (7,7-mm) Browning machine guns. Two proto- 
types were ordered, the first of these, powered by two 
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(Upper right) Fourth Meteor prototype with W.28/23 
Surbojets flown in June 1943. (Lower right) Meteor III of 
No 245 Sqn, RAF Colerne, late 1945. 
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Rolls-Royce Peregrine liquid-cooled engines 
distinguished the second prototype F.9/37 (above). 


1,050 hp Bristol Taurus T-S(a) 14-cylinder radials, being 
flown on 3 April 1939, The aircraft attained a maximum 
speed of 360 mph (579 km/h) at 15,000 ft (4 575 m), but 
was badly damaged in a landing ac 
flight test programme, When testing was resun 
April 1940, it had been re-engined with 900 hp Taurus 
T-S(a) Ils with the result that performance suffe 
maximum attainable speed in level flight being re 
duced to 332 mph (534 km/h) at 15,200 ft (4 630 m). The 
cond prototype, meanwhile, had been completed 
with 885 hp Rolls-Royce Peregrine liquid-cooled 
engines, flying for the first time on 22 February 194 
and attaining a maximum speed of 330 mph (531 knvhi 
during subsequent flight testing. Alth 
ling characteristics of Gloster's F 9/37 contender v 
considered highly satisfactory ai 
the original engines had proved sp 


dent early in its 


duction was ordered. The following data relate to the 
Taurus T-S(a)-powered prototype. Max speed, 360 mph 
(579 kawh) at 15,000 ft m). Climb, 2,460 fe/min 


(12,6 


sec) at 12,000 
004 keg). Le 


ded weight, 11,615 lb 
‘Span, 50 ft 0¥2 in (15,24 m). Length, 37 ft 0 
Height, 11ft 7 in (3,53 m), 
(96,85 m*) 


in (11,27 m) 
386 sq ft 


Wing area 


‘Tho first of two Gloster F.9/37 single-seat twin-engined 
fighters (above and below) emerged in 1939 with 
Bristol Taurus air-cooled radials. 
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GLOSTER METEOR F Mx I & 
F Mx Ill UK 


Developed in accordance with the r 
ification F.9/40 as Britain's first 
the first prototype Meteor to fly (a 
type airframe) took to the air on 5 March 1! was 
powered by de Havilland H.1 turbojets rather than the 
Whittle W,2Bs intended, the first airframe flying with 
Rover-built W.28/23 engines on 24 July 1943, These 
were two of a total of eight prototypes. A pre-series of 


20 aircraft powered by Rolls-Royce Welland 
(W.2B/23C) turbojets of 1,700 Ib (771 ka) thew 
red as Meteor Is, the first of these 


January 1944, One RAF squai 
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The first series Meteor I in the US (above) after 
exchange for a Bell XP-59. (Below) The Meteor IIL 


(Below) Short nacelles for the Welland turbojets were 
retained by the first 15 Meteor Ills, 


4 internal fuel 
hinged cockpit 
nded to have 2,000 Ib 


to the 
fer. Both marks cat 
h Hispano canni 


e of the Meteor 


speed, 


385 mph 
at 10,000 ft (3. 


(Above) Meteor F Mk 4 of 323 Sqn, KLu, based at 
Leeuwarden, in Nato Operation “Foil”, 1949. 


GLOSTER METEOR F Mx 4 


7 May 1945, a Meteor Ill lew with enlarged engine 
nacelles housing 3,000 lb st (1.361 kgp) Rolls-Royce 
njets, to serve as a prototype for the ex 

d Meteor F Mk 4. This featured further 


UK 


ning and a pressurised cockpit, the 
wing area later being reduced six per cent by clipping 
e wingtips. Fully rated Derwent 5 engines of 


3,500 tb st (1 688 kgp) were standardised for the series 
production model, which carried the standard arma 
ment of four 20-mm British Hispano cannon. A total of 
535 was built for the RAF (including 46 by Armstrong 
Whitworth), export deliveries comprising 100 for 
Argentina, 38 for the 12 for Egypt, 48 for 
Belgium and 20 for Denmark. The Netherlands sub 
jequently purchased 27 ex-RAF F Mk 4s, and two were 
upplied ce for development work, Deliverie 

1960, One example of a fighter re- 
@ version, the Meteor FR Mk 5, was flown 
June 1949, but crashed during this first flight, Max 
speed, 580 mph (933 km/h) at 10,000 ft (2 050 m). Initial 
climb, 7,500 fe/min (3 ec), Range (internal fuel), 


jetherland 


aissan 


(Below) Uprated Derwent engines in long nacelles gave 
the Meteor F Mk 4 improved performance. 


ave 


‘The Meteor F Mk 4 (above) flew with five air forces as 
well as the RAF, which used over 500 of this mark. 


610 mls (982 km) at 30,000 ft (9 160 m), Empty weight. 
11,217 lb (5 088 kg). Loaded weight, 14,545 Ib (6 598 kg) 
Span, 37t 2in (11,92 m). Length, 41 ft in (12,60 m), 
Height, 13ft Oin (396m). Wing area, 360sqf 
(32,51 m2"), 


GLOSTER METEOR F Mx 8 UK 


A 


(Above) A Metoor F Mk 8 of No 1 Sqn, with a target- 
towing lug on the belly tank and (below) a three-view 
drawing of the Meteor F Mk 8. 


Development of an improved Meteor, the F Mk8, began 
in 1947, and the first prototype (a modified F Mi 4) flew 
on 12 October 1948, The F Mk 8 introduced Derwent 8 
engines, which had the same 3,500 lb st (1588 kp) 
rating as the Derwent s that they succeeded, a 30-in 
(76-cm) increase in fuselage length, entirely new tail 
surfaces, an ejection seat, new cockpit canopy and 
some structural strengthening, Deliveries to the RAF 
‘commenced at the end of 1949, and a total of 1,183 was 
built for the service and for export. Export deliveries 
comprised 12 ex-RAF aircraft to Egypt, 23 ex-RAF air 
craft to Belgium, 20 aircraft toDenmark, 12 aircraft (plus 
Seven ex-RAF) to Syria, five ex-RAF to the Netherlands, 
60 aircraft to Brazil and 11 aircraft to Israel. The RAAF 
received 93 ex-RAF Meteor F Mk 8s to operate in Korea 
in 1951-3, losing 62 airoraft during hostilities and taking 
41 back to Australia at their end. Fokker licence-built 
166 for the Dutch and 150 for the Belgian air forces, and 
Avions Fairey assembled a further 30 from components 
supplied by Fokker and 37 from sets supplied by the 
parent company. Fighter-reconnaissance and pure re 


(Below) No 85 Sqn markings distinguish this Meteor F 
Mk 8 display aircraft from RAF Binbrook in 1969, 


(Above) Meteor F Mk 8 flown by the CO of No 500 Sqn, 
R Aux AF, at West Malling, 1954. (Below) F Mk 8 of No 
615 Sqn, R Aux AF, Biggin Hill, 1956, 


connaissance versions were evolved as the FR Mk 9 
and PR Mk 10. One hundred and twenty-six of the 
former were built for the RAF, of which 12 were sub 
sequently supplied to Ecuador, seven to Israel and two 
to Syria, and the RAF also received 59 of the latter. Max 
speed, 598 mph (962 km/h) at 10,000 ft (3 050m) 
Range, 600 mls (965 km). Initial climb, 7,000 ft/min 
(35.6 nv/sec), Empty weight, 10,6841b (4 846 kg) 
Loaded weight, 15,700 lb (7122 kg). Span, 37 ft 2in 
(11,32 m), Length, 44 ft 7 in (13.59 m), Height, 13 ft 0in 
(3,96 m). Wing area, 360 sq ft (32,51 m’). 


GLOSTER E.1/44 UK 


Late in 1944, Gloster began construction of an all-metal 
single-seat fighter designed around the RB.41 centrifu- 
gal-flow turbojet being developed by Rolls-Royce and 
to emerge as the Nene. To the requirements of Specifi 
cation £,1/44, the first prototype was completed in 


‘The third £.1/44 (above) had the definitive high 
tailplane to improve handling whereas the second 
illustrated by the drawing (below) had a low tail. 


July 1947, but suffered irreparable damage when the 
vehicle transporting it to the A&AEE was involved in 
an accident. A second prototype was completed and 
flown on 9 March 1948, this being powered by a 
5,000 lb st (2.268 kgp) Nene 2 turbojet and having pro 
vision for four 20-mm Hispano cannon. After initial 
flight testing the tail assembly was redesigned to im- 
prove handling. A third prototype was flown in 1949, 
and a fourth was nearing completion when it was 
decided that the single-engined fighter lacked the de- 
velopment potential of the twin-engined Meteor, 
ther work being discontinued. Max speed, 620 mph 
(998 km/h) at sea level. Endurance, Ihr. Time to 
40,000 ft (12 200 m), 12.5 min, Empty weight, 8,260 1b 
(3 747 kg). Loaded weight, 11,470 lb (6 203 kg), Span, 
36 ft 0 in (10,97 m). Length, 38 ft 0in (11,58 m). Height, 
11 ft Bin (3,55 m). Wing area, 254 sq ft (23,60 m’), 


GLOSTER JAVELIN UK 


Designed to meet the requirements of Specification 
F.4/48 for a two-seat. twin-engined all-weather inter 
ceptor fighter, the Javelin was of tailed-delta config 
uration and the first of seven prototypes was flown on 
26 November 1951. The initial production model, the 
Javelin F(AW) Mk 1, flown on 22 July 1954, was 
Powered by two 8,000 Ib st (3 629 kgp) Armstrong Sid 
deley Sapphire ASSa 6 turbojets and carried an arma- 
ment of four 30-mm Aden cannon. Forty F(AW) Mk 15 
for the RAF were followed by 30 F(AW) Mk 2 which 
differed essentially in having American (APQ 43) in 
place of British (AI 17) radar, the first example of this 
version flying on 31 October 1966, The next fighter ver 
sion (paralleling production of 22 T Mk 3 trainers) was 


‘The Javelin F(AW) Mk 4 ~ that illustrated above being 
from No 11 Sqn at RAF Geilenkirchen - lacked the 
afterburners and missiles of the F(AW) Mk 9 (below). 
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(Above) A Firestreak-armed Javelin F(AW) Mk 9 of No 
64 Sqn at Tengah, Singapore, from 1965 to 1967, 


No 23 Sqn was second in the RAF to fly the F(AW) Mk 9 
version of the Javelin (below) commencing 1960. 


the F(AW) Mk 4. This, flown on 19 September 1955, dif 
fered in having a fully-powered all-moving tailplane, 50 
being built, The F(AW) Mk 6 was similar apart from 
carrying additional {uel in the wings and having provi 
sion for four de Havilland Firestreak AAMs. Sixty-four 
were built, together with 33 F(AW) Mk 6s which, like 
the F(AW) Mk 2s, were equipped with US radar. The 
F(AW) Mk 7 introduced 11,000 Ib st (4990 kgp) Sap- 
phire ASSa 7 engines, a modified flying control system, 
an extended rear fuselage with raised topline and other 
changes. Armament comprised two 30-mm Aden 
cannon and four Firestreak AAMs, and 142 were built 
‘The final production version of the Javelin was the 
FAW) Mk 8 with Sapphire ASSa 7R engines with 
limited afterhurning boosting output to 12,300 tb st 
(6579 kgp) above 20,000 ft (6 100m), and US radar 
Forty-seven were built during 1957-59, and 76 of the 
earlier F(AW) Mk 7s were brought up to similar 
standard as F(AW) Mk 9s during 1960-61. The Javelin 
was finally withdrawn from RAF service in 1967. The 
following data relate to the definitive F(AW) Mk 8. Max 
speed, 701 mph (1128 kau/h) at sea level, 614 mph 
(988 km/h) at 36,000 ft (10670 m), Time to 50,000 f 
(15250m), 9.26min Loaded weight, 37,410 lb 
(16 969 kg). Span, 62 ft 0 in (1,85 m). Length, 56 ft 3 in 
(17,14 m). Height, 16 ft0 in(4,88 m). Wing area, 927 sq ft 
(66,12 m) 


GOODYEAR F2G USA 
Essentially a higher-powered, low-altitude interceptor 
derivative of the Vought PaU Corsair, which was being 
built by the Goodyear Aircraft Corporation as the FG-1, 

the F2G embodied extensive redesign. This took maxi 

mum advantage of the 50 per cent increase in take-off 
power offered by a 26-cylinder Pratt & Whitney 
R-4360-4 Wasp Major single-stage engine rated at 
9,000 hp, Two FG-1 airframes were rebuilt as XF2G-1s, 

the first of these flying in May 1944, prior to which, in 
March 1944, Goodyear had been awarded contracts for 
418 shore-based F2G-1s and 10 shipboard F2G-2s, An 
all-round vision "bubble"-type cockpit canopy was 
adopted, the tail surfaces were enlarged, internal fuel 
capacity was increased and provision was made for 
either four or six wing-mounted 0,6-in (12,7-mm) guns. 


(One of eight Goodyear XF2G-1s (below) that were 
modified from FG-1 versions of the Corsair. 
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‘A total of eight prototypes was completed, but as a re: 
sult of the contractual cut-backs accompanying the end 
of hostilities in the Pacific, only five F2G-1s and five 
F2G-2s were delivered. The following data relate to the 
F2G-2, Max speed, 399 mph (642 km/h) at sea level, 
431 mph (694 kan/h) at 16,405 ft (5 000 m). Initial climb, 
4,400 ft/min (22,35 m/sec). Range (internal fuel), 
1,190 mls (1 915 km). Empty weight, 10,249 lb (4 649 kg). 
Loaded weight (normal), 13,46 tb (6 054 kg). Span, 41 ft 
01n (12,50 m). Length, 33 ft 9 in (10,29 m). Height, 16 f 
1in (4,90 m). Wing area, 314 3q ft (29.17 my) 


(Above and below) The Goodyear F2G-2 was a fully- 
‘equipped shipboard derivative of the F2G-1, which was 
itself evolved from the F4U Corsair. 


GORBUNOV 105 


Barly operational use of the LaGG-3 single-seat fighter 
revealed it tobe overweight and a difficult aircraft to fly 
for any but experienced pilots. One of the three princi 
pal members of the design team responsible for creat 
ing that fighter, Viadimir P Gorbunov, was assigned the 
task of redesigning the aircraft to overcome its major 
shortcomings, this being referred to both as the samo: 
Jet aircraft) 105 and as the LaGG-3 oblegchennyi(light 
ened). The Klimov M-105PF-1 12-cylinder liquid-cooled 
engine rated at 1,260hp at 2,625 ft (800m) was re- 
tained, but the rear fuselage was cut down aft of the 
cabin. The leading-edge wing slats and aileron mass 
balances were removed, and armament was revised. 


USSR: 


This comprised a lightweight hub-mounted B-20 
(MP-20) 20-mm cannon and a single 12,7-mm UB 
machine gun. By comparison with the LaGG-3, empty 
equipped weight was reduced by 660 Ib (300 kg), Flight 
trials with the samolet 105 were undertaken in 1942, 
but development had by then been overtaken by that of, 
the La-5 and only prototypes were completed. Max 
speed, 364mph (570 km/h) at sea level, 387mph 
(623 km/h) at 13,125 f (4000m), Time to 16,405 ft 
(000 m), 6.0 min. Loaded weight, 6,316 lb (2.865 kg) 
Span, 32 ft 1% in (9,80 m), Length, 28 ft 11 in (8,81 m) 
Height, 14f 5% in (4,40.m), Wing area, 188.37 q ft 
(17,50 m*). 


(Below) The Gorbunov 105 derivative of the LaGG-3. 


GOTHA Go 229 


The Gothaer Waggonfabrik was responsible for the 
productionisation of the Horten H IX fighter which was 
assigned the official designation 8-229, Most sources, 
have referred erroneously to the series version of the H 
IX (which see) as the Gotha Go 229, whereas, had this 
fighter attained series production, It would have been 
designated Horten Ho 229, 


Germany 


GOURDOU-LESEURRE GL-1 
(Type A) 


‘The first aircraft to be designed by Charles E PGourdou 
and Jean A Leseurre, the GL-1 (also known as the Type 
A) was a single-seat parasol monoplane fighter 
powered by a 180 hp Hispano-Suiza 8Ab sight-cylinder 
water-cooled engine, Of mixed construction, with an 
all-metal fuselage primarily of steel tube with plywood 
covering and a fabric-covered wing with steel spars 
and wooden ribs, the GL-1 was officially evaluated at 
Villacoublay on 10 May 1918. Structurally overweight, 
the prototype was tested with one of its two 7,7-mm 
Vickers guns removed and with reduced fuel. It demon: 
strated in this configuration level speeds higher than 
contempory fighters powered by a 300hp Hispano: 
Suiza engine. Although the design team believed that 
the structural weight problem could be resolved, offi 


France 


(Above and below) Progenitor of a long line of fighting 
monoplanes, the GL-1 was the first aircraft designed by 
‘MM Gourdou and Leseurre. 


cial testing indicated that the wing had insufficient 
strength, and redesign was therefore undertaken to re- 
sult in the GL-2 alias Type B. Max speed, 150 mph 
(242 km/h) at 3,280 ft (1000 m). Time to 3,280 ft 
(1.000 m), 2.41 min. Endurance, 1.6 hrs. Empty weight, 
1,323 lb (600 kg). Loaded weight, 1,733 Ib (786 kg) 
Span, 29 ft 614 in (9,00 m). Length, 21 ft 746 in (6,60 m). 
Height, 7 ft 64 in (2,30 m). Wing area, 179.22.sq ft 
(16,65 m*) 


GOURDOU-LESEURRE GL-2 
(Type B) e 


By comparison with its progenitor, the GL-l, the GL-2 
(Type B) had an entirely new and heavily reinforced 
wing, new horizontal tail surfaces mounted higher on 
the rear fuselage, and revised rudder and undercar 
tlage. The 180 hp Hispano-Suiza 8Ab engine was re- 
tained and armament compnsed two synchronised 
7.7-mm Vickers guns. The number of pairs of inclined 
wing bracing struts was increased from two to four, 
one pair attaching to the wing at half-span and another 
at three-quarter-span, the cantilevered portion thus 
being only one-quarter of the half-span. This resulted in 
an extremely rigid structure, the wing load factor being 
10.4 compared with 3.5 for the GL-l. Twenty GL-2s 
were ordered for the Aéronautique Militaire and built 
by Mayen et Zodiac, The first was delivered to Villa 
coublay in late November 1918. Subsequent aircraft 
were fitted with a taller rudder and enlarged fin to 
rectify a directional control deficiency, but with the ter 
mination of hostilities, Aéronautique Militaire interest 
in the GL-2 waned and development was cancelled 
‘Max speed, 152 mph (246 ku/h) at sea level. Time to 
16,406 fe (5 000 m), 17.5 min. Empty weight, 1,257 lb 
(670 kg). Loaded weight, 1,874 Ib (850 kg). Span, 30 ft 
10in (9,40 m). Length, 21 ft 1¥% in (6,43 m). Wing area. 
202.37 sq ft (18,80 m*). 
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First of the Gourdou-Leseurre fighters to enter 
production, the GL-2 (above and below) was just too 
Jate to serve in World War I 


GOURDOU-LESEURRE GL-21 
(Type B2) 


With the end of World War l, Charles Gourdou and Jean 
Leseurre established their own company at St Maur les 
Fossés, continuing development of the GL-2 fighter 
monoplane as the GL-21 (Type B2), the prototype of 
which was exhibited at the Paris Salon de I'Aeronau- 
tique of 1920. The GL-21, like its predecessors, was 
powered by the 180 hp HS 8Ab water-cooled engine, 
but the broad chord ailerons with their hom-balance 
areas lying within the wing planform were replaced by 
Ionger-span and narrower constant-chord ailerons. The 
rudder was enlarged and the series model introduced 
additional undercarriage bracing struts. Annament 
comprised two 7,7-mm Vickers machine guns in the 
fuselage, One GL-21 was purchased by Finland in 1923, 


France 


GOURDOU-LESEURRE 


(Above) One of the 20 GL-2is acquired by Finland for 
service from 1923 to 1931. (Below) The GL-21 introduced 
Jong-span, constant-chord ailerons. 


followed by a further 18 in 1924, an additional aircraft 
later being assembled in Finland from spares, and 
these remained in Finnish service until 1931. A total of 
30 single-seat fighters of this type was built. Max 
speed, 149 mph (240 km/h) at 3,280 ft (1 000 m). Range, 
280 mis (450 km). Empty weight, 1,456 lb (660 kg). 
Loaded weight, 2,116 lb (960 kg). Dimensions as for 
GL-2 


GOURDOU-LESEURRE GL-22 
(Type B3) 


Evolved from the GL-2 in parallel with the GL-21, the 
GL-22 (Type B3) also made its début in 1920. It differed 
from the GL-21 primarily in having a new wing profile, 
steel-tube in place of light alloy wing bracing struts, a 
‘modified frontal radiator and a revised cockpit interior 
The HS 8Ab engine and twin Vickers gun armament 
were retained, but some structural revision reduced 
empty weight by 154 Ib (70 kg). The prototype, like that 
of the GL-21, was initially flown with twin undercar- 
riage struts on each side, but a triple-strut arrangement 
was adopted for the series model. With gun armament 
the aircraft was designated GL-22 C1 (C = Chasse), but 
without armament it was designated GL-22 ET1 (ET = 
Entrainement de Transition) and was intended for the 
advanced training réle. The first order for the GL-22 
was placed with Gourdou-Leseurre on 13 December 
1920, 20 examples of the single-seat fighter subse 
quently being built for export to Estonia, Latvia and 
Czechoslovakia, and 30 of the training version being 
supplied to France's Aviation Marine. In addition, a 


France 


Fifteen GL-22s acquired by the Estonian Air Force 
(below) in 1925 were flown by the 3rd Division. 


manufacturing licence was acquired by the newly- 
established Zima} concern in Yugoslavia, Max speed, 
153 mph (247 km/h) at sea level, 137 mph (220 km/h) at 
16,405 ft(5 000m). Endurance, 2.5 hrs. Time to 16,405 ft 
(5 000m), 17.6 min. Empty weight, 1,301 lb (590 kg). 
Loaded weight, 1,940 ib (880 kg). Dimensions as for 
GL-2, 


GOURDOU-LESEURRE GL-23 
(Tyre B4) 


‘The GL-23 single-seat fighter of 1925 was a further de 
velopment of the basic GL-2 design. The HSBAb engine 
and standard GL-22 C1 fuselage and armament wore 
mated with the longer span wing and enlarged rudder 
first applied to the experimental tandem two-seat 
GL-22 ET2 (Type BS) trainer of 1922, A total of nine 
GL-23 C1 aircraft was built at St Maur, two of these 
having different wing profiles for comparison pur 
poses. One example had its fuselage elongated by 
25,6 in (65 cm) to provide for accommodation of asingle 
casualty stretcher aft of the pilot, This was presented at, 
Le Bourget on 24 April 1926 as the GL23 TS, one other 
example being completed (as the LGL 23 TS) in the fol 
lowing year. Max speed, 130 mph (210 km/h) at 3,280 fe 
(1000 m). Range, 373 mls (600 km). Empty weight, 
1,455 Ib (660 kg), Loaded weight, 2,116 Ib (960 ka) 
Span, 36 ft 1 in (11,00 m). Length, 21 ft 3%40 in (6,50 m). 
Height, 7 ft 9% in (2,37 m), Wing area, 251,88 sq ft 
(23,40 m*) 


France 


(Below) GL-23 was a long-span derivative of GL-22, 


GOURDOU-LESEURRE GL-31 
(Type 13) 
Atthough retaining the basic parasol monoplane con: 


figuration of preceding GourdowLeseurre fighters and 
similar construction (ie, all-metal structure apart from 
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GOURDOU-LESEURRE 


‘A.wholly new design by Gourdou and Leseurre, the 
GL-31 (above) was soon found unsatisfactory. 


wooden wing ribs and fabric skinning), the GL-31 
single-seat fighter was an entirely new design. Its pre 
decessors had all been extrapolations of the original 
GL-2. Designed to the requirements of the 1921 C1 pro 
gramme, the GL-31 C1 was powered by a 420 hp 
Gnome-Rhone 9A Jupiter air-cooled radial and had pro 
vision for two fuselage-mounted 7,7-mm Vickers guns 
and two unsynchronised Dame guns of similar calibre 
in the wings. The rectangular wing planform chi 
teristic of all earlier Gourdou-Leseurre fighters gave 
place to a trapezoid with marked leading-edge taper 
and the profusion of wing bracing struts was sup- 
planted bby one pair of struts on each side, In the event, 
the 1921 C1 programme was overtaken by that of 1923, 
and the GL-31 by the Gourdou-Leseurre contender for 
the later programme, the GL-32. The sole prototype of 
the GL-31 did not fly until 1926, development being dis 
continued thereafter. Max speed, 161 mph (260 km/h). 
Range, 373 mis (600 km). Empty weight, 1.929 lb 
(875 kg). Loaded weight, 2,976 lb (1.360 kg). Span, 34 ft 
5¥4 in (10,60 m). Length, 23 ft 745 in (7,20 m). Height, 8 ft 
10% in (2,70 m). Wing area, 226,05 sq ft (21,00 m*), 


GOURDOU-LESEURRE GL-40 
(Type G) 


France 


Designed for high-altitude operation, the GL-40 (above 
‘and below) flew in 1922, but did not progress beyond 
the single prototype illustrated here. 


a ee 


a 


‘The GL-40 single-seat high-altitude fighter actually 
preceded the GL-31, flying for the first time in 1922. Also 
a contender in the 1921 C1 programme, the GL-40 was 
powered by a 300 hp Hispano-Suiza Sb water-cooled 
engine fitted with a Rateau turbo-supercharger. The 


constant-chord wing, which featured slight sweep- 
back, was braced by a similar four-pair strut arrange- 
ment to that of the GL-2 and its derivatives, and Lam 
blin radiators were attached to the undercarriage legs. 
The GL-40 was capable of altitudes in excess of 
26,245 ft (8 000 m) and, in fact, was claimed to have 
attained 39,587 ft (12.066 m) on 10 October 1924 with 
Jean Callizo at the controls. However, this claim was 
subsequently alleged to have been fraudulent. Only 
one prototype of the GL-40 was built. Max speed, 
161 mph (260 km/h) at 22,965 ft (7 000 m). Range, 
497 mis (800 km). Empty weight, 2,392 Ib (1 085 kg). 
Loaded weight, 3,329 lb (1510kg), Span, 47 ft 6%0 in 
(14,50 m). Length, 3tft 2%4 in (9,51 m). Height, 9 ft 7 in 
(2,92 m), Wing area, 376.75 sq ft (35,00 m°). 


GOURDOU-LESEURRE GL-50 
(Type F) 


France 


Intended as a two-seat multi-role fighter, the GL-50 
{above and below) accorded with the short-lived 
Chasse, Armée, Nuit (CAN) category. 


In April 1919, Genéral Duval, France's Directeur de 'Aé- 
ronautique, formulated a programme for the replace 
ment of the principal categories of combat aircraft serv: 
ing with the Aéronautique Militaire. Two of these 
categories were CAP2 (Chasse, Armée, Protection. 
biplace) and CAN2 (Chasse, Armée, Nuit, biplace] two 
seater. Although this programme was overtaken in 
the following year (the CAP category being discarded), 
Gourdou-Leseurre designed and built prototypes to 
meet both requirements, the GL-50 CAP2 (Type F) and 
the Gi-61 CAN2 (Type H), which embodied consider 
able commonality. The GL-50 was powered by a 300 hp 
Hispano-Suiza 8Fb water-cooled engine and was in: 
tended to have a Rateau turbo-supercharger, although, 
in the event, this was not fitted. Armament comprised 
two fixed forward-firing 7,7-mm Dame machine guns 
and two guns of similar calibre on a swivelling mount in 
the rear cockpit. A long-span, untapered wing was fit: 
ted and the arrangement of the bracing struts was simi- 
lar to that of contemporary Gourdou-Leseurre single 
seaters. The GL-51 CAN2 was essentially similar apart 
from having a 380 hp Gnome-Rhdne 9Ab Jupiter radial 
engine, a reduced loaded weight (3,968 Ib/1 800 kg) 
and a marginally higher maximum speed 
(140 mph/226 km/h). Both prototypes were flown in 


An LGL-32 C1, circa 1930, serving with the 2e 
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Escadrille, 3e Regiment d’Aviation de Chasse. 


‘The GL-50 (above) was intended to use a Rateau turbo- 
supercharger, but this, in the event, was never to be 
fitted. 


1922, but no production followed. The following data 
relate to the GL-50. Max speed, 131 mph (210 km/h), 
Loaded weight, 4,431 Ib (2010 kg). Span, 47 ft 10% in 
(14,60 m). Length, 30 ft 816 in (9,35 m). Height, 9 ft4¥s in 
(2.85 m). Wing area, 430,87 sq ft (40,00 m*) 


(LOIRE-) GOURDOU-LESEURRE 
LGL-32 France 


From late 1926 (until 1928) Gourdou-Leseurre operated 
as a subsidiary of the shipbuilding concern Ateliers et 
Chantiers de la Loire. During the three years of this 
association, alrcraft designed and built by Gourdou 
Leseurre received the prefix LGL, The first so desig: 
nated was the LGL-32 single-seat fighter, which 
proved to be the only aircraft of Gourdou-Leseurre de 
sign to be built in really substantial quantities, De- 
signed to participate in the 1923 Ci programme, the 
LGL-32 was powered by a 420 hp Gnome-Rhone 9Ac 
Jupiter (the similarly-rated 9Ady being standardised 
after the five pre-series aircraft) and carried two syn 
chronised 7,7-mm guns, Flown in 1926 and adjueiged 
runner-up to the Nieuport-Delage NiD 42, the LOL-32 
received an initial production contract (for 16 aircraft) 
on 16 September of that year and entered service late 
1927. About 380 were eventually delivered to the Aero: 
nautique Militaire, and a further 16 to the Aviation 
Maritime, remaining first-line equipment until 1934, In 
addition, 63 examples were exported of which 50 were 
delivered to Romania (in 1928) and 12 to Turkey, Totals 
of 415 were recorded as built at St Nazaire and 60 at St 
Maur from 1927 onwards, Extraordinarily, the LGL-32 
was reinstated in production at the beginning of 1937, 


(Above) Production of almost 500 made the LGL-32 the 
‘most numerous of all the Gourdou-Leseurre fighters, 


‘The single example of the LGL-221 (above) was a re 
engined, more powerful, pre-series LGL-32, the 
standard version of which is depicted below. 


by which time it was thoroughly obsolete. In November 
1936, the Basque government, which was fighting the 
Spanish Nationalists, obtained four ex-Armeée de I’Air 
LGL-32s which were relinquished by a flying school 

Despite the obsolescence of these aircraft, the Basques 
placed a contract with Gourdou-Leseurre for 16 new- 

build LGL-32s and also acquired the company-owned 
LGL-32 (the fifth production example) that had been 
used for aerobatic demonstrations by Marcel Bapt. The 
new LGL-32s had split- rather than the original cross- 

axle undercarriages, thus permitting a centreline rack 
fora single 220-1 (100-kg) bomb. These were delivered 
to Spain between March and June 1937, one being re- 

tained by Gourdou-Leseurre for conversion as a GL-633 
dive bomber. This was later to be delivered to Spain to- 

gether with five similar aircraft. At the end of 1927, the 
first pre-series LGL-32 was re-engined with a 600 hp 
Jupiter as the LGL-321. Max speed, 155 mph (250 km/h) 
at Sea level. Range, 310 mis (500 km). Time to 16,405 ft 
(5000 m), 12 min, Empty weight, 2.123 Ib (963 kg), 

Loaded weight, 3,032b (1376 kg). Span, 40 ft 0M in 
(12,20 m). Length, 24 ft 9¥¢ in (7,55 m). Height, 9 f¢ 84 in 
(2,96 m). Wing area, 268.03 sq ft (24,90 m°). 


(LOIRE-) GOURDOU-LESEURRE 
France 


‘The LGL-32Hy (above) was the original LGL-32 
prototype converted to floatplane configuration, 


In 1927, after completing 160 hours flying, the prototype 
LGL-32 was fitted with twin wooden floats and, re- 
taining its 420 hp Gnome-Rhéne 9Ac engine but with 
much of its fuselage re-covered with light alloy, was 
flown as the LGL-32Hy single-seat fighter seaplane. On 
28 March 1927, the LOL-32Hy attained an altitude of 
30,479 ft (9 290 m) after taking-off from the Seine, but 
no production order was placed by the Aviation Mari 
time and development was discontinued. Max speed. 
140 mph (225 knvh). Range, 311 mis (500 km). Empty 
weight, 1,845 lb (837 kg). Loaded weight, 2,756 Ib 
(1260 kg). Span, 40 ft 0% in (12,20). Length, 27 ft 
646 in (8,40 m). Height, 10 ft 974 in (3,30 m). Wing area, 
268.03 sq ft (24,90 m*) 


(LOIRE-) GOURDOU-LESEURRE 
LGL-33 France 


Employing essentially the same airframe as the 
LGL-32, the LGL-33 flown in April 1925 differed pri 
marily in having a 450 hp Lorraine-Dietrich 12Eb 12- 
cylinder W-type water-cooled engine. The greater 
engine weight ~ by comparison with the Jupiter of the 
LGL-32 — dictated modification of the bracing struts in 
order to shift the wing farther aft to cater for the 
changed co, and the rudder was enlarged. The LGL-33 
offered better low-altitude speed than the Jupiter 
engined fighter, but had a lower climb rate, and the sole 
prototype crashed as a result of a structural failure 
while being flown by André Christiany in 1927. No 
further development was undertaken, Max speed, 


‘A Lorraine-Dietrich engine was the distinguishing 


feature of the LGL-33 (below) derivative of the -22. 


GOURDOU-LESEURRE 


‘The first of the two LGL-341 prototypes (above) had a 
frontal radiator for its HS 12Hb engine, 


161 mph (260 km/h) at sea level. Time to 6,560 ft 
(2.000 m), 3.5 min. Empty weight, 2,511 lb (1 139 kg). 
Loaded weight, 3,492 Ib (1584 kg). Span, 40f O14 in 
(12,20 m). Length, 26 ft 41s in (8,03 m). Height, 9 ft 8% in 
(2,95 m). Wing area, 268.03 sq ft (24,90 m’) 


(LOIRE-) GOURDOU-LESEURRE. 
LGL-34 France 


Seeking enhanced performance with minimal changes 
to the basic LGL-32 airframe, Loire-Gourdou-Leseurre 
produced, in 1927, prototypes of the LGL-34 and 
LGL-341 single-seat fighters. These differed primarily 
in the type of power plant installed, the LGL-34 having 
‘4450 hp Hispano-Suiza 12Ga 12-cylinder W:type water: 
‘cooled engine and the LGL-341 having a 600 hp His: 
pano-Suiza 12Hb 12-cylinder Vee-type water-cooled 
engine. Although the wing employed by these fighters 
was of similar span to that of the LGL”32, the gross area 
was Increased by 28 sq ft (2,60 m?), the ailerons were 
inset and the rear cabane struts were moved forward. 
The LGL-34 was marginally lighter than the more 
powerful LGL-341, and the performances of the two air 
craft were closely comparable. In May 1928, the second 
LGL-341 prototype was flown, this discarding the fron 
tal radiator (featured by the LGL-34 and first LGL-341) 
in favour of Lamblin-type radiators attached to the for 
ward undercarriage legs. Although the HS-engined 
fighters offered improved level speed and climb rates 
by comparison with the LGL-32, these were considered 
insufficient to warrant production orders. The follow- 
ing data relate to the second LGL-341. Max speed, 
168 mph (270 km/h) at sea level, 158 mph (255 km/h) at 
16,406 ft (6 000 m), Range, 373 mls (600 km). Empty 
weight, 2,628 lb (1 192 kg). Loaded weight, 3,666 lb 
(1663 kg). Span, 40 ft 0% in (12,20 m). Length, 24 ft 
1146 in (7,60 m). Height, 9 ft 844 in (2,95 m). Wing area, 
296.02 sq ft (27,50 m’), 


‘The second LGL-341 (below) had Lamblin-style 
radiators attached to the forward undercarriage legs. 


(LOIRE-) GOURDOU-LESEURRE 
LGL-351 France 


In 1926, the STAé (Service Technique de I'Aéronau: 
tique) conceived a lightweight fighter programme 
aimed at arresting the upward spiral of fighter costs 
Known unofficially as the “Jockey” programme, this 
envisaged an armament restricted to two 7,7-mm Vick- 
ers guns, a range of 248 mis (400 km) and a maximum 
speed of at least 168 mph (270 km/h) at 16,405 ft 
(5.000 m), Among the many contenders for this require- 
ment was the LGL-351 Ci. Exhibited at the 1926 Salon 
de ‘Aéronautique in Paris as the “LGL-33 Renault”, the 
LGL-351 was powered by 2 450 hp Renault 12Ja 12 
cylinder liquid-cooled Vee engine and employed the 


same wing as the LGL-33. The LGL-351 was flown in 
1927 and was joined in the same year by a second 
example, the LGL-364, which was envisaged as an ex: 
port version with greater fuel capacity and provision for 
an armament of four 7,7-mm guns. The "Jockey" pro: 
gramme proved unsuccessful, development of the 
LGL-361 being discontinued, and despite outstanding 
success at an exhibition held in Copenhagen in August 
1927, the LGL-354 found no purchaser, being redesig 
nated LGL-36 in 1929. The following data relate to the 
LGL-351. Max speed. 155 mph (250 km/h) at 3,280 ft 
(1.000 m). Range, 280 mis (450 km). Empty weight, 
2.330 lb (1.057 kg). Loaded weight, 3,155 Ib (1.431 kg), 
‘Span, 40 ft 084 in (12,20 m). Length, 26 ft 4's in (8,03 1), 
Height, 9 ft 10in (3,00 m). Wing area, 268,03 sq ft 
(24,90) 


GOURDOU-LESEURRE GL-410 
& GL-450 France 


With the establishment by the Ateliers et Chantiers de 
1g Loire of its own design department at St Nazaire, the 
Etablissement Gourdou-Leseurre became a separate 
entity once more, producing the GL-410 and GL-460 to 
‘meet the requirements of the 1928 C1 programme, Both 
were based on the LGL-32, Whereas the GL-410 was 
powered by a supercharged Gnome-Rhone Jupiter 
SAab engine and had a revised wing of trapezoidal 
form, the GL-450 had an unsupercharged Jupiter 9Ae 
and retained the LGL-32 wing. Both engines were 
rated at 480 hp and both fighters employed indepen 
dently articulated wheels in place of the old-style cross 
axle that had characterised all preceding Gourdou 
Leseurte fighters. Two examples of the GL-410 and one 
example of the GL-450 were built, both being evaluated 
at Villacoublay during 1932, but in the meantime, the 
1928 C1 programme had been overtaken by the 1930 
programme and neither Gourdou-Leseurre fighter 
could meet the more exacting requirements, The {ol 
lowing data relate to the GL-450 (figures for the GL-410 
being essentially similar). Max speed, 199 mph 


‘The supercharged GL-410 (above) and unsupercharged 
GL.-450 (below) were both based on the LGL-32, and 
had slightly different wing planforms. 
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GOURDOU-LESEURRE 


(320 km/h) at 16,405 ft (5 000m). Range, 373 mls 
(600 km), Empty weight, 2,138 lb (970 kg). Loaded 
weight, 3,042 Ib (1380 kg). Span, 40 fe 04 in (12,20 m). 

Length, 24 fe 9% in (7,56 m), Height, 9 ft 8% in (2,95 m) 

Wing area, 268.03 sq ft (24,90 m°) 


GOURDOU-LESEURRE 
GL-482 


‘The last Gourtlou-Leseurre fighter to be built and the 
first to diverge from the parasol monoplane configura: 
Yon utilised by all the company's preceding fighters 
the GL.-482 was designed to participate in the 1930 C1 
programme and was one of no fewer than five gull 
winged fighters entered for that contest. Powered by a 
690 hp Hispano-Suiza 12Xbrs supercharged 12-cylinder 
liquid-cooled engine and carrying an armament of two 
synchronised 7,7-mm Chatellerault-Vickers machine 
guns, the GL-482 was of metal construction with steel 
wing spars and a dural tube fuselage structure. Flown 
for the first time in February 1933, the prototype was 
found to suffer excessive drag, performance being un: 
acceptably low as a result, It was discarded at an early 
stage in the evaluation programme, the Dewoitine D 
600 being the winning contender. Max speed, 186 mph 
(300 km/h) at 13,125 ft (4.000 m). Loaded weight. 
3,483 Ib (1 580 kg). Span, 32 ft 4 in (9,86 m). Length, 
29 ft 10% in (7.28 m). Height, 9 2/4 in (2,80 m). Wing 
‘area, 191.06 sq ft (17,75 m) 


France 


‘An unsatisfactory performance ended development of 
the Gl.-482 (above and below), which proved to be the 
ast of the Gourdou-Leseurre fighters, 


GREGOR (CCF) FDB-1 Canada 
‘Acrodynamically probably the cleanest and aesthet- 
ically possibly the most elegant fighter biplane ever 
created, the FDB-1 single-seat fighter was designed by 
Michael Gregor and built by Canadian Car & Foundry 


‘The FDB-1 (below), one of the last biplane fighters. 
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Tested by the RCAF during 1939, the elegant FDB-1 
(above) was overtaken by monoplane designs. 


(CCF). It was an all-metal single-bay staggered biplane 
with # semi-monocoque fuselage, flush-riveted and 
motal stressed skinning, an hydraulically-retractable 
undercarriage and sliding cockpit canopy. Powered by 
8 750hp Pratt & Whitney R-1895-SB4-G Twin Wasp 
Junior 14-cylinder air-cooled radial, and carrying an 
armament of two 0.5-in (12,7-mm) Browning machine 
guns, the FDB-1 flew for the first time on 17 December 
1938. It was evaluated by the RCAF during the follow: 
ing year, but by this time the monoplane configuration 
had been universally accepted as the standard formula 
for the single-seat fighter and no production was 
undertaken. Max speed, 261 mph (420 km/h) at 13.100 ft 
(3.990 m). Initial climb, 2,800 ft/min (14,20 m/sec). 
Range, 530 mls (853 km). Empty weight, 2,880 lb 
(1.306 kg). Loaded weight, 4,100 Ib (1 860 kg). Span, 
28 ft0 in (8,53 m). Length, 21 ft 8 in (6,60 m). Height, 9 ft 
4¥¢ in (2,86 m), Wing area, 194 sq ft (18,02 m’), 


GRIGOROVICH M-11 Russia 


In the summer of 1916, Dmitri P Grigorovich designed 
and built a small single-bay biplane fighter flying boat 
to meet a requirement of the Imperial Russian Navy. 
Designated M-11 (and also known as the Shch, in- 
dicating Shchetinin, in whose Petrograd factory it was 
built, and istrebiter’ or fighter), it was initially tested as 
@ tandem two-seater powered by a 100hp Gnome 
Monosoupape engine mounted as a pusher, this later 
being replaced by a 100 hp Le Rhdne. Several examples 
of the two-seat M-11 were built, but inadequate per- 
formance resulted in their relegation to the role of train 
ers for M-5 and M-9 reconnaissance flying boat pilots 


Optional skis allowed the M-11 flying boat (above) to 
operate from frozen lakes and compacted snow. 


Development concentrated on a single-seat version, 
which, at the time, was claimed to be the fastest flying 
boat in the world. The single-seat M-11 carned one 
fixed forward-firing 7,62-mm gun and armour protec: 
tion was provided for the pilot, a semi-circular 
armoured shield replacing the normal windscreen. For- 
ward view and gun sighting were provided by a small 
aperture in this shield—one example being fitted with a 
sighting periscope. The hydrodynamic qualities of the 
M-11 were poor but, on 6 April 1917, series production 
began against a contract for 100 single-seaters with the 


Le Rhone engine. The M-11 was employed in the Black 
Sea primarily as an escort for M-9 flying boats, but was, 
not entirely successful and only 60 were completed, 
‘Max speed, 92 mph (148 knvh) at sea level. Tune to 
2,280 ft (1000 m), 11 min. Endurance, 2.7 hrs. Empty 
weight, 1,490 lb (676 kg). Loaded weight, 2,041 1b 
(926 kg). Span, 28 ft 8% in (8,76 m), Length, 24 ft 114 in 
(7,60 m). Wing area, 279.87 sq ft (26,00 m*). 


Russia 


GRIGOROVICH M-12 


‘A few examples of the M-12 (above) saw service with 
the Imperial Russian Navy during the Revolution. 


A progressive development of the M-11, the M-12 
single-seat fighter flying boat retained the 110 hp Le 
Rhone pusher engine and fixed 7,62-mm Maxim 
machine gun of its predecessor. The hull nose was re- 
designed, however, in an attempt to obtain improved 
hydrodynamic characteristics, the vertical tail surfaces 
were revised to improve stability and some attempt 
was made to reduce structural weight. Climb rate and 
ceiling were greatly improved, but only a small number 
of M-12s was built, and these, together with the M-11s, 
‘were used until the end of the civil war, sometimes 
being fitted with skis for shore-based operations. Max 
speed, 87 mph (140 km/h) at sea level. Time to 3,260 ft 
(1000 m), 6 min. Endurance, 2.7 hrs, Empty weight, 
1,967 lb (620 kg), Loaded weight, 1,918 lb (870 kg), 
Dimensions as for M-11 


GRIGOROVICH I-1 USSR 


‘The first land-based fighter to be designed by D P Gri 
gorovich, who had previously specialised in water. 
home aircraft, the I-1 single-seat fighter was built at 
Factory No 1 at Khodinka, Moscow, and completed late 
in January 1924. Powered by a 400 hp Liberty water 
cooled engine, the I-1 was a single-bay biplane of 
‘wooden construction, the forward portion of the slab- 
sided fuselage being plywood covered and the 1e- 
mainder of the aircraft having fabric skinning. Arma 
ment comprised two 7,7-mm Vickers machine guns. 
Difficulties were experienced with engine cooling and 
various arrangements were tested, radiators initially 
being attached to the undercarriage legs, but a single 
radiator suspended beneath the engine being finally 
adopted. During evaluation in the spring of 1924, the I-1 


‘was found to offer adequate speed, but was unstable 
‘and possessed an insufficient climb rate. Grigorovich 
‘was therefore instructed to redesign the aircraft. Max 
‘speed, 149 mph (230 kan/h) at sea level, Range, 373 mis 
(600 km). Ceiling, 19,685 ft (6 000m). Span, 36 ft 54 in 
(10,80m), Length, 24ft Oin (7,32m). Wing area, 
288.48 sq ft (26,80 m), 


‘The 1-1 (below) was one of the first Soviet fighters, 


In 1926, the I-2bis (above) became the first Soviet 
fighter of indigenous design to attain service. 


146 mph (235 km/h) at sea level. Time to 3,280f 
(100m), 24min. Range, 373 mis (600km). Empty 
weight, 2,5401b (1152 kg). Loaded weight, 3,472 Ib 
(1575 kg). Span, 36 ft 516 in (10,80 m). Length, 24 ft 0 in 


(7,32m). Height, 9f 10in (3,00m). Wing area, 
252.53 sq ft (23,46 m). 
GRIGOROVICH DI-3 


USSR 


GRIGOROVICH I-2z1s 


‘As a progressive development of the I-1, D P Grigorov: 
ich designed the I-2 in competition with the Polikarpov: 
designed IL-400 monoplane. Of wooden construction 
like its predecessor and similarly powered by a 400 hp 
Liberty engine, the 1-2 was aerodynamically more re- 
fined, with an oval-section monocoque fuselage and 
Itype aerofoll-section interplane struts, Armament 
‘comprised two synchronised 7,62-mm PV-1 (Maxim) 
guns and flight testing was initiated in the autumn of 
1924, the I-2 being pronounced suitable for series pro- 
duction. Subsequently, it was concluded that the cock: 
pit was too cramped and offered insufficient visibility. 
‘and access to the armament was inadequate. The cock: 
pit was therefore enlarged and the pilot's seat raised, 
hecessitating redesign of the centre fuselage and major 
‘structural revision, including introduction of a welded 
‘steol-tube frame which also carried the engine bearers. 
As the I-2bis and powered by a420 hp M-6 engine ~ the 
Soviet-built version of the water-cooled 12-cylinder 
Liberty - the fighter entered production at Factories 
Nos 1 and 23, the former building 164 and the latter 47 
during 1926-29. Engine cooling problems resulted in 
some examples being fitted with Lamblin-type 
radiators, these being known as the I-2prim version. 
‘The I-2bis was the first Soviet fighter of indigenous de- 
sign to serve in quantity with the V-VS. Max speed, 


7h OSC 


(Above) With the 1-2, Grigorovich successfully 
competed against Polikarpov for a production contract, 
gained for the I-2bis version (below). 


The DI-3 (above and below) met a Soviet requirement 
for a two-seat escort fighter, but its development 
‘stopped short of production. 


‘To meet a requirement formulated in 1930 for a new 
‘two-seat escort fighter, D P Grigorovich designed a 
single-bay biplane of mixed construction. This was 
powered by a 730hp BMW VI 7,3 water-cooled 12- 
cylinder engine and armed with two fixed synchro- 
nised 7,62-mm PV-1 machine guns with a third gun of 
‘similar calibre on a flexible mounting in the rear cock 
pit. Completed in August 1931, and assigned the de: 
signation DI-3, the fighter featured a fabric-covered 
welded steel-tube fuselage and fabric-covered wooden 
wings, and was unusual for its time in having twin fins 
and rudders to provide a better field of fire for the gun: 
ner. State fight trials revealed that the DI-3 had a per- 
formance closely comparable with that of the single- 
seat [-3, but manoeuvrability was considered in- 
adequate and further development was discontinued. 
‘Max speed, 169 mph (272 kra/h) at sea level, 176 mph 
(284 km/h) at 9.840% (3000m). Time to 9,840ft 
(3000 m), 7.4 min. Empty weight, 2,782 Ib (1262 kg). 
Loaded weight, 4,028 lb (1827 kg). Span, 38 0% in 


(11,60 m). Length, 26f 3in (800m). Wing area, 
330.46 sq ft (30,70 m’), 
GRIGOROVICH I-Z USSR 


Shortly after completing work on the I-5 single-seat 
fighter biplane, in the design of which he assisted Niko- 
Jai N Polikarpov while under detention, Dmitri P Grigo- 

rovich was assigned the task of designing a single-seat 
fighter specifically to carry the recoilless cannon de- 

veloped by Leonid V Kurchevsky. Work was initiated in 
the summer of 1990 under Programme “Z' (or Zet), the 


GRIGOROVICH 


fighter evolved to this programme being designated 
accordingly IZ, In order to accelerate development, the 
forward fuselage, together with the complete engine 
installation, was identical to that of the second proto 
type I'S, the remainder of the fuselage being a dural 
monocoque. The low wing was of metal construction 
with fabric skinning and was braced to the undercar- 
Hage at mid-span by steel-tube Vee-struts. The hori- 
zontal tail surfaces were mounted high on the fin to 
clear the exhaust gases of the two 76,2-mm DRP 
(Dynamo-reaktivnaya pushka) single-shot. weapons 
slung beneath the wings inboard of the bracing strut 
attachment points. For aiming purposes, a single 
7,62-mm PV-1 gun was mounted in the fuselage, 
Powered by a 625hp Gnome-Rhéne Jupiter VI nine- 
cylinder radial, the I-Z prototype was flown in the late 
summer of 1931. A second prototype, the I-Zbis, was 
completed early in 1992, and a pre-production series of 
211-2 fighters followed in 1933. These were powered by 
the Soviet version of the Jupiter, the M-22 of 480 hp, en 
closed by a Townend ring, which replaced the close- 
fitting helmeted cowling of the first prototype, They 
had wings of wooden construction. Production was, 
‘transferred from Moscow to Kharkov, where a further 
50 1-Zs were built, but the fighter revealed a number of 
defects ~ spin recovery presented a major problem ~ 
and most were relegated to the development rdlo, 
notably concerning reooilless cannon and one being 
employed in parasite fighter trials. Max speed, 186 mph 
(300 kea/h) at sea level, 199 mph (320 km/h) at 8,200 ft 
(2500 m). Loaded weight, 3,417 1b (1 550 kg). Span, 
36 ft 1H in (11,00 m). Length, 25 ft 11 in (7,90 m). 


‘The prototype I-Z (or TsKB-7) (below) had a metal wing 
‘and lacked the Townend cowling ring of the wooden: 
winged series version (above). 


GRIGOROVICH IP-1(DG-52) USSR 


In 1934, the design collective led by Dmitri Grigorovich 
began development of a more advanced istrebitel’ 
pushechny (cannon fighter). A single-seat cantilever 


‘The IP-1 (below) in definitive service form. 
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GRIGOROVICH 


low-wing monoplane of all-metal construction, with 
hydraulically-operated semi-retractable main under 
carriage members and a 640 hp Wright Cyclone nine- 
cylinder radial, this had two 76-mm Kurchevsky APK-4 
recoilless cannon mounted at the extremities of the 
Dbroad (56 per cent of the span) wing centre section. De 
signated IP-1, this fighter was placed in series produc- 
tion for the V-VS, armament initially comprising the 
two APK-4 guns, each of which was provided with five 
shells, and two 7,62-mm machine guns. The poor 


(Left) As originally delivered, the series IP-1 was fitted 
underwing 
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characteristics of the recoilless cannon led to the dis- 
carding of this weapan, the production IP-1 standardis 
ing on a pair of 20-mm ShVAK cannon in the wing roots 
and six 7,62-mm ShKAS machine guns divided be- 


tween two shallow trays at the extremities of the wing 
centre section. With the revised armament, the co of 
the fighter was found to be too far aft, resulting in poor 
spin recovery characteristics, which were rectified by 
the introduction of a large dorsal fin, extending to and 
incorporating the cockpit headrest, A total of 90 IP-1s 
‘was built during 1936-37, power being provided by the 
635 hp M-26, the Soviet-built version of the Cyclone 9. 
‘Max speed, 229 mph (368 kin/h) at sea level, 255 mph 
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A large dorsal fin and conventional armament 
distinguished the service form (above) of the IP-1 


(410 km/h) at 9,840 fe (3 000 m). Time to 3,280 ft 
(1000 m), 1.4 min. Max range, 621 mls (1000 km) 

Loaded weight, 4,145 lb (1 880 kg). Span, 36 ft 11%0 in 
(10,97 m). Length, 23 ft 8% in (7,23 m). Wing area, 

215.07 5q ft (19,98 m*), 


GRIGOROVICH IP-4 (DG-53) USSR 


A scaled-down derivative of the IP-1 completed late in 
1934, the IP-4 single seat fighter was structurally simi- 
lar to its predecessor and powered by a 640 hp Wright 
Cycione 9. Armament comprised four 45-mm APK-11 re- 
collless cannon and two 7,62-mm ShKAS machine 
guns. Only one prototype was flight tested, a second. 
modified prototype ~ which differed in that the recoil 
less cannon were replaced by a pair of 20-mm ShVAK 
cannon ~being cancelled before completion. No further 
development was undertaken. Max speed, 237 mph 
(382 km/h) at sea level, 270 mph (435 km/h) at 9,840 ft 
(3000 m). Time to 3,280 ft(1 000 m). 1.1 min. Max range, 
516 mis (830 km), Loaded weight, 3,415 lb (1549 kg). 
Span, 31 ft 6 in (9,60). Length, 23 ft 2%4 in (7,08 m) 
Wing area, 176.1 sq ft (16,36 m’). 


Essentially a scaled-down IP-1, only a single example 
of the 1P-4 (below) was completed. 


GRUMMAN (G-5) FF-1 USA 


‘Combining fully-enclosed cockpits with a retractable 
undercarriage, the XFF-1 (G-5) two-seat fighter was 
novel among shipboard aircraft at the time of its début. 


GRUMMAN 


Flown for the first time on 29 December 1931, the XFF-1 
was faster than contempory single-seat carrier-based 
aircraft, and 27 production exemples were ardered as 
FF-s on 19 December 1932, the first of these being de- 
livered on 24 April 1933. The FF-1 was powered by a 
‘750 hp Wright R-1820-78 Cyclone radial and carried an 
armament of two synchronised 0.3-in (7,62-mm) 
Browning M-2 machine guns anda similar weapon ona 
flexible mount in the rear cockpit. A scout (armed re- 
connaissance) equivalent, the XSF-1 (G-6), was de- 
livered 30 August 1932, and 34 production SF-1s were 
ordered. These had a single synchronised gun and a 
Jonger-chord engine cowling with full ring exhaust col- 
lector. Only one US Navy squadron received a full com- 
plement of FF-1s, serving from the summer of 1933 until 
early 1936, Of these, 22 were subsequently fitted with 
dual controls as FF-2s, Max speed, 207 mph (333 km/h) 
at 6,300 ft (1 615m). Range, 647 mls (1 041 km), Initial 
climb, 1,600 ft/min (8,1 m/sec). Empty weight, 3,076 lb 
(1.395 kg). Max loaded weight, 4,655 lb (2 111 kg). Span, 
4 ft 6 in (10,51 m), Length, 24 ft 6 in (7,47 m). Height 
(tail up), 11f¢ 1 in (3,38 m), Wing area, 310 sqft 
(28,60 m*), 


(Above) An SF-1 from a US Naval Reserve unit in 1936, 
this being the scout equivalent of (below) the FF-1 
which featured a retractable undercarriage. 


(Immediately below) A G-23 of the Spanish Republican 
a Escuadrilla, Grupo 28, (Bottom) The FF-1 flown by 
Section Leader VF-SB on USS Lexington, 1934-35, 
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GRUMMAN G-23 
(CCF GOBLIN) 


‘Spanish Republican interest in acquisition of Grumman 
‘two-seat fighters resulted in the development of the 
G-23 for which a manufacturing licence was granted 
Canadian Car & Foundry. Embodying features of both 
the FF-1 and SF-1, and powered by an R-1820-F52 
Cyclone affording 890 hp for take-off, the G-23 was 
initially referred to as the "Canadian Grumman 
Fighter”. Forty G-23s were ordered by the Spanish Re- 
publican government, Grumman manufacturing the 
fuselages, Brewster producing the wing and tail sur- 
faces, and CCF undertaking assembly, but only 34 were 
delivered to Spain for the assault-fighter role, One other 
was supplied to Nicaragua and one to Japan, and the 
six undelivered Spanish aircraft, plus 10 built against a 
follow-on contract from Spain (less one sent to Mexico 
as a demonstrator), were eventually taken on charge by 
the RCAF in 1940, and assigned the name Goblin. 
‘These were issued to one fighter squadron, armament 
‘comprising one synchronised 0.3-in (7,62-mm) Brown: 
ing machine gun and two similar weapons in the rear 
cockpit. The Goblin was finally replaced completely in 
the fighter role in the RCAF in May 1942 but a few sur- 
vived in Spain, where they were known as Delfins, until 
1986, Max speed, 216 mph (348 knvh) at 6.890 ft 
(2100m). Range, 621 mls (1000 km). Initial climb, 
1,614 ft/min (8,2 m/sec), Empty weight, 3,276 1b 
(1.486 kg). Loaded weight, 4,800 Ib (2 177 kg). Dumen- 
sions as for FF-t 


USA (Canada) 


GRUMMAN (G-8) F2F-1 USA 


(Above) A Grumman F2F-1 of US Navy squadron VF-2 
‘assigned to USS Lexington in 1937, (Below) General 
‘arrangement drawing of the F2P- 


‘The second production F2F-1 (below) with VF-2 aboard 
the USS Lexington from 1935 until 1940, 


Operated by the RCAF's No 118(F) Sqn (above), the 
Goblin was assembled in Canada by CCF, 


As the XF2F-1, the first Grumman single-seat fighter 
wns flown on 18 October 1933, a production series of 54 
being ordered as F2P-1s on 17 May 1934 (plus one re- 

placement in 1935). Powered by a 650 hp Pratt & Whit 

ney R-1535-72 Twin Wasp radial and armed with two 
synchronised 0.3-in (7,62-mm) Browning machine 
guns, the first F2P-1 was delivered on 28 January 1936. 
Featuring all-metal construction, a retractable under 

earriage and an enclosed cockpit, the F2F-1 was com: 

paratively advanced for its time and was to remain in 
service with the US Navy as a shipboard fighter until 
1940. Max speed, 203 mph (327 knvh) at sea level 
291 mph (372 km/h) at 7,500 ft (2285 m). Max range, 
985 mils (1585 km). Initial climb, 2,050 fe/min (10.4 m/ 
sec), Empty weight, 2,691 Ib (1 221 kg). Loaded weight, 
3,847 Ib (1 745 kg). Span, 28 ft 6 in (8,69 m), Length, 21 ft 
Sin (653m). Height, 9ft 1in (2,77m). Wing area, 
230 sq ft (21,37 m*) 


GRUMMAN (G-11) F3F-1 USA 


‘A major redesign of the G-8, with increased overall 
dimensions and some aerodynamic refinement, the 
G-11 was intended to combine superior directional 
stability and manoeuvrability with higher perform 
ance. One prototype was ordered as the XFF-1 on 15 
October 1934. This flew on 20 March 1935, but was lost 
as a result of a structural failure two days later. A 
second XF3F- flew on 9 May 1935, this too being lost 
when it failed to recover from a spin on 13 May. A third 
was therefore built, and, on 24 August 1935, a contract 
was placed for 64 F3F-1s. Powered by the 700 hp Pratt 


ss24]rer4 
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(Below) Displaying “neutrality star" marking in April 
1940, an P3P-1 in service with VF-7, USS Wasp. 


& Whitney R-1635-84 Twin Wasp Junior and armed 
with one 0,6-in (12,7-mm) and one 0,3-in (7,62-mm) gun, 
these were delivered from 29 January to 21 September 
1936, the last being relinquished by a US Navy squad- 
ton (VF-72) on 10 February 1941, Max speed, 215 mph 
(346 kaw/h) at sea level, 256 mph (412 kan/h) at 7,500 ft 
(2286 m). Initial climb, 1,900 ft/min (9,65 m/sec). Max 


range, 998 mis (1606 km). Empty weight, 2,952 Ib 
(1.399 kg). Max loaded weight. 4,403 Ib (1 997 kg), Span, 
32 fr 0in (9,75 m). Length, 23 ft 3i9 in (7,09 m). Height, 
9 ft 11n (2.77 m). Wing area, 260.6 sq ft (24,21 m’). 


GRUMMAN (G-19) F3F-2 & -3 USA 


On 3 June 1936, Grumman proposed the installation of a 
two-stage G-series Wright Cyclone engine in the final 
production F3P-1 as the G-19, approval being given on 
28 July, when this aircraft was assigned the designa: 
tion XF3F-2, Flight testing began in January 1937, and 
4s a result of the noteworthy improvement in all-round. 
performance, an order was placed on 23 March for 61 
production F3F-2s, Fleet deliveries commenced on 1 


Various improvements distinguished the F3F-1 (below), 


(Above, top) An F3F-1 of VF-7 aboard the USS Wasp in 
1940, (Immediately above) F3F-3 of VF-5 aboard the 
USS Yorktown, May 1939 to mid-1941. 


December 1937 and were completed on 11 May 1938, 
the F3F-2 having a 960 hp R-1820:22 Cyclone engine, 
increased fuel capacity and the same armament as that 
of tho F3F-1, The need for an additional squadron of 
fighters led to one F3F-2 being subjected to an "im: 
provement program" and becoming the XF3F-3. This 
embodied various aerodynamic improvements and 
New on 13 October 1998, This event was preceded by a 
‘contract for 27 production FSF-3s, deliveries of which 
‘commenced 16 December 1938, The F3F-3 achieved a 
maximum speed of 264 mph (425 km/h) at 15,200 ft 
(4635 m), but performance was generally similar to 
that of the F3F-2 in other respects. The F3F-2 and -3 
were removed from the active squadrons in 1941, and. 
the following data relate specifically to the former. Max 
speed, 234 mph (376 km/h) at sea level, 256 mph 
(412 krw/h) at 17,250 ft (5 260 m), Initial climb, 2,800 ft 
min (14,2 m/sec). Max range, 1,130 mis (1 818 km) 
Empty weight, 3,264 Ib (1476 kg). Max loacied weight, 
4,750 Ib (2.165 kg). Span, 32ft 0in (9,75 m). Length, 
23 ft Oin (7,01 m). Height, 9 ft 4 in (2,84 m), Wing area, 
260.6 9q ft (24,21 m’), 


‘An F3F-2 (below) operated by VF-6, from 1938 to May 
1941, aboard the USS Enterprise, 


GRUMMAN (G-18) XF4F-2 USA 
Grumman designed its first single-seat shipboard 
fighter monoplane, the G-18, around the twin-row, 14- 
oylinder Pratt & Whitney Twin Wasp engine. Bearing a 
close family resemblance to the biplane fighters that 
had preceded it, the G-18 possessed a similar manually: 
retractable undercarriage and was of all-metal con: 
struction with a flush-riveted monocoque fuselage. 


First Grumman monoplane, the XF4F-2 (below) was 
built after the XF4F-1 biplane project was dropped. 


Awarded a prototype contract as the XF4F-2 on 28 July 
1936, it flew for the first time on 2 September of the fol- 
lowing year with a 1,050 hp R-1830-66 engine. Margi- 
nally faster than the competitive Brewster XF2A-1, the 
XP4P-2 proved generally inferior in most other respects 
and suffered a number of teething troubles, mostly 
associated with the power plant. A production contract 
was awarded the Brewster contender and thereafter 
the Grumman fighter was subjected to major redesign 
as the XF4F-3. Max speed, 288 mph (463 km/h) at 
10,000 ft (3.050 m). Range, 740 mls (1190 km), Empty 
weight, 4,036 Ib (1 831 kg). Max loaded weight, 5,535 1b 
(2511 kg). Span, 34 ft 0 in (10,37 m), Length, 26 ft 5 in 
(8,05 m). Wing area, 232 sq ft (21.56 m’). 


‘The XP4P-2 (below) was progenitor of the Wildcat, 


GRUMMAN (G-36) F4F-3 & -4 
WILDCAT 


USA 


From October 1939, the XF4F-2 was subjected to a 
thoroughgoing rework which was to result in the ex- 
tensively changed XF4F-3, The most important change 
was the installation of an XR-1830-76 Twin Wasp witha 
two-speed two-stage supercharger which delivered 
1,200 hp for take-off. The increased weight resulting 
from supercharger, its intercooler and associated duct 


GRUMMAN 


‘The original XF4F-2 was modified to the XP4F-3 
configuration (above) with enlarged wing. 


‘The first production Wildcat, the FaF-3 (below) lackod 
the folding wings needed for shipboard operation, as 
introduced on the FaF-4 (above), 


ing dictated substantial increases in wing span and 
area, In addition, the tail surfaces were redesigned and 
numerous other changes introduced. As the XF4F-3 
(G36), ight testing was resumed on 12 February 1939, 
‘and an initial contract for 54 F4¥-3s for the US Navy fol- 
lowed in August, The first production fighter flew in 
February 1940, and the last of the batch was fitted with 
wing folding as the XF4F-4. Follow-on contracts in- 
cluded 95 F4F-3As (30 of which were to be assigned to 
Greece) in which the two-stage R-1830-76 gave place to 
the single-stage R-1830-90, as first flown on 11 October 
1940 in the single XF4F-6. A total of 285 F4F-3s was 
built with -76 or essentially similar -86 engines, the 
principal version of the fighter built by the parent com 
pany being the F4F-4 powored by the latter. The FaF-4 
differed from its predecessor principally in having 
manually-folded wings and armament increased from 


(Immediately below) An FaF-4 flying with VF-41 from 
USS Ranger early 1942, and (bottom) an F4¥-4 of 
VGF-29, USS Saratoga, for Operation "Torch", 1942. 
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5 four to six wing-mounted 0.6-in (12,7-mm) guns. A total 
of 1,168 was procured for the US Navy, with the last 
being delivered on 31 December 1942. Twenty-one 
additional Wildcats were completed as P4F-7 (G-62)un- 
armed long-range reconnaissance aircraft, whilst a 
number of F4F-3Ps and F4F-4Ps carried cameras and 
guns. Two F4F-3s became XF4F-5s when fitted in 
‘mid-1940 with R-1820-40 (and, later, -64 or -48) Cyclone 
engines. Two XF4F-8s in 1942 were fitted with 
‘XR-1820-6 engines, four-gun armament and slotted in- 
stead of split flaps. The following data relate to the 
F4F-4, Max speed, 274 mph (441 km/h) at sea level, 
920 mph (515 kin/h) at 18,800 ft (5730 m). Time to 


(Left) Flying from USS Ranger, an F4F-4 of VF-81 
displays pre-May 1942 red-and-white rudder stripes, 
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10,000 ft (3.050 m), 6.6 min, Max range (clean), 830 mis 
(1395 km). Empty weight, 5,895 Ib (2674 kg), Max 
loaded weight, 8,762Ib (3974 kg). Span, 38 f Oin 
(11,58 m). Length, 29 ft 0 in (8,84 m). Height, 11 ft 4 in 
(3,45 m). Wing area, 260 sq ft (24,15 m*), 


GRUMMAN G-36A & B 
(MARTLET) 


In 1939, Grumman offered as the G-36A an export ver 

sion of the F4F-3 ordered by the US Navy, a contract for 
91 aircraft being placed on behalf of France's Marine 
‘Nationale. Seven were in various stages of assembly 
when France fell in June 1940, and the entire batch was 
transferred to Britain, which had also placed a contract, 


USA 
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‘The G-36B Martlet (above) for Royal Navy had folding 
‘wings and was generally similar to the Martlet IV 
(below) supplied under Lend-Lease. 


for 100 G-36As on its own account. Whereas the French 
contract aircraft were powered by the 1,200 hp Wright 
R-1820-G205A Cyclone, Britain selected the Pratt & 
Whitney $3C4-G Twin Wasp of similar power. The first 
(French contract) G-36A flew on 10 May 1940, and 
‘entered British service as the Martlet I. A contractual 
change resulted in the British order being switched to 
the G-36B with folding wings, this entering service as 
the Martiet Il (although the first 10 were accepted with 
fixed wings), The 30 FaF-3As that had been assigned to 
Greece were also taken into the Royal Navy inventory 
as Martiet Ills. With the passage of the Lend-Lease Act, 
220 aircraft essentially similar to the F4F-4 but with the 
single-stage R-1820-40B engine were assigned to the 
Royal Navy as Martlet IVs (F4¥-4Bs), These became 
Wildcat IVs when British and US names were standar: 
dised in March 1944. The following data relate to the 
the Martlet Il. Max speed, 293 mph (471 km/h) at 
13,000 ft (3.965 m). Initial climb, 3,050 ft/min (15,49 m/ 
sec), Max range (clean), 890 mis (1432 km), Empty 
weight, 5,425 lb (2461kg). Normal joaded weight, 
7,580 Ib (3 438 kg). Dimensions as for F4F 4. 


GRUMMAN (G-36) F4F-3S USA 


‘The appearance of the AGM2-N floatplane fighter in the 
Aleutians prompted US Navy interest in a float- 
equipped version of the F4F-3 shipboard fighter. One 
‘example was therefore fitted with Edo-designed and 
manufactured single-step metal floats, and, with auxili 
ary rudders mounted near the tips of the tailplane, flew 
‘on 28 February 1943, The need for additional keel area 
aft was revealed by initial trials, and a large ventral fin 


‘The F4F-3S floatplane version (above and below) of the 
Wildcat did not have a good enough performance to 
justify its adoption for service use. 


was added to improve yaw stability. The floats and 
their bracing struts raised the fighter’s weight by only 
some 500 lb (227 kg), and from calm water at normal 
loaded weight the F4F-3S could take-off within 34 
seconds. However, the dramatic effect of float drag on 
speed performance led to cancellation of an earlier 
contract to complete 100 F4F-3 Wildcats as float 
fighters. Max speed, 266 mph (428 kam/h) at 20,300ft 
(6 185 m). Initial climb, 2,460 ft/min (12,5 m/sec), Max 
range, 600 mis (965m). Empty weight, 5,804 1b 
(2633 kg). Loaded weight, 7,506 Ib (3 405 kg). Span, 
38 fr On (11,59 m). Length, 39 ft 1in (11,91 m). Height, 
18 fe 1¥4 in (5,59 m), Wing area, 260 sq ft (24,15 m’). 


GRUMMAN (GENERAL MOTORS) 
FM WILDCAT USA 


With the transfer of production of the Wildcat from the 
parent company to the Eastern Aircraft Division ot 
General Motors, manufacture of the F4F-4 continued in 
slightly modified form as the FM-1. Tho R-1830-86 Twin 
Wasp engine was retained, but wing armament waste- 
‘duced from six to four 0.6-in (12,7-mm) guns and ammu- 
nition capacity was raised. The first FM-1 was flown on 
31 August 1942, a total of 1,060 subsequently being 
built of which 312 were assigned to Britain as Martlet 
(ister Wildcat) Vs. ‘The version of the Wildcat built in 
largest numbers by General Motors, however, was tho 


Built by General Motors, the FM-2 (above) was the 
definitive production version of the Wildcat. (Below) 
‘Wildcat V with No 882 Sqn on HMS Searcher in 1944, 


FM-2, the first version of the fighter produced for the US 
Navy to standardise on the Cycione engine. The FM-2 
was the production version of the XF4F-8, two proto- 
types of which were built by Grumman with the first 
flying on 8 November 1942. The FM-2 retained the four 
0.6-in (12,7-mm) gun armament, but had a 1,350 hp 
Wright R-1820-56 Cyclone and redesigned, taller verti 
cal tail surfaces, A total of 4,777 FM-2 Wildcats wi 
built of which 370 were assigned to Britain as Wildcat 
Vis. The following data relate to the standard FM-2, 
Max speed, 289 mph (465 kin/h) at sea level, 319 mph 
(613.kam/h) at 19,600 ft (5980m), Time to 10,000ft 
(3050m), 45min. Max range (clean), 780mls 
(1255 km). Empty weight, 5,642 lb (2514 kg). Max 
loaded weight, 8,2211b (3729kg). Span, 38ft Oin 
(11,59 m). Length, 28 ft 9in (8,76 m). Height, 11 ft 6 in 
(3,48 m). Wing area, 260 sq ft (24,15 m’). 


GRUMMAN (G-34) XF5F-1 


Ordered as a prototype on 30 June 1938 by the US Navy 
Bureau of Aeronautics, the XFSF-1 was of radical con: 
cept. It was intended as a twin-engined shipboard 
fighter, and this at a time when the first single-engined 
shipboard fighter monoplanes were only just com: 
mencing flight test. Conceived as the G-34 Skyrocket, 
the XFSF-1 was flown on 1 April 1940, and, in its initial 
form, had a singular appearance resulting from an 
abbreviated forward fuselage, the wing leading edge 
extending ahead of the fighter's nose. Powered by two 
1,200 hp Wright XR-1820-40/42 radials and having pro- 
vision for two 23-mm Madsen cannon, the XF5F-1 
underwent some redesign as a result of testing, the 


USA 
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GRUMMAN 


As first flown, the XF5F-1 (above) had a singularly 
abbreviated fuselage nose, 


engine nacelles being lengthened, the fuselage nose 
being extended, etc. Flight testing of the XPSF-1 pro 
vided information utilised in the development of the 
more advanced XF7F-1 (G-81), Max speed, 363 mph 
(616 ku/h) at sea level, 380 mph (611 kr’) at 16,500 ft 
(5.030 m), Max)climb, 4,000 ft/min (20,32 m/sec) 
Range, 1,200 mis (1990 km) at 210 mph (328 km/h), 
Empty weight, 8,107 Ib (3 677 kg). Loaded weight, 
10,138 lb (4.599 kg). Span, 42 ft 0 in (12,80 m). Length, 
28 ft 815 1n (9,75 m). Height, 11 ft 4 in (345m). Wing 
area, 303.5 sq ft (28,19 m’). 


(Above) The XF5F-1 was eventually modified with a 
‘more conventional nose and lengthened engine 
nacelles, compared with (below) the initial form, 


GRUMMAN (G-45) XP-50 
A land-based version of the shipboard XFSF-1 was 
offered to the US Army Air Corps as the G-45 while the 
prototype naval fighter was still under construction 


USA 


(Below) Only a few flights were made by the sole XP-50 
before its development was abandoned. 
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GRUMMAN (G-50) F6F 
HELLCAT 


Designed as a successor to the F4F, the G-50 was 
ordered as the XF6F on 30 June 1941, The first proto- 
type, powered by a 1,700 hp Wright XR-2600-10 
Cyclone, flew on 26 June 1942 as the XFGF-1. A second 
prototype, with a 2,000 hp Pratt & Whitney R-2800-10 
Double Wasp, followed on 30 July 1942 as the XFGF-3 


USA 


This was ordered as the XP-50 on 25 November 1939 
The XP-50 was essentially similar to its shipboard 
counterpart, apart from having a lengthened nose to 
accommodate the nosewheel member of a tricycle 
undercarriage. Powered by two turbo-supercharged 
Wright R-1820-67/69 engines, it was intended to carry 
an armament of two 20-mm cannon and two 0.5:in 
(12,7-mm) machine guns. The XP-50 flew for the first 
me on 14 May 1941, but the aircraft was destroyed 
after 20 hours of flight testing as a result of a turbo: 
supercharger explosion. Further development was 
abandoned in favour of the more advanced XP-65 
(G-51), which, in the event, was also to be discontinued. 
‘The following performance data are based on manu- 
facturer’s estimates. Max speed, 424 mph (682 km/h) at 
25,000 ft (7 620 m). Range, 685 mis (941 km) at 317 mph 
(510 km/h) at 10,000 ft (3.050 m), Time to 20,000 ft 
(6100 m), 5.0.min. Empty weight, 8,307 lb (3.768 ka). 
‘Max loaded weight, 13,060 Ib(5 924 kg). Span, 42 ft 0 in 
(12,80 m). Length, 31 ft 11 in (9,73 m). Height, 12 ft 01n 
(3,66 m), Wing area, 304 sq ft (28.24 m7). 


‘The XP-50 (below) was virtually a land-based XFSF. 


(Above) For night fighting, the P6F-3N carried radar on 
the starboard wing, (Below) F6F-5 Hellcat in post-war 
‘service with USNR at NAS Floyd Bennett, NY. 


‘The latter version had been ordered into production on 
the previous 23 May, the first F6F-3 flying on 3 October 
1942, and 16 squadrons being equipped within nine 
months. Armament comprised six 0.6-in (12,7-mm) 
guns, and, during 1944, the R-2800-10W (with water in- 
jection boosting emergency rating to 2,200 hp) was 
standardised. A total of 4,403 F6F-3s had been built 
when production switched to the F6F-5 on 21 April 
1944. This total included 168 F6F-3E and -3N night 
fighters, and a number of -3P photo-teove aircraft, the 
Royal Navy receiving 252 F6F-3s as Hellcat Is under 
Lend-Lease. The F6F-5, flown on 4 April 1944, stand: 
dised progressive improvements made to the -3, 
taining the -10W engine and six-gun armament. Pro: 
duction continued until November 1945, by which time 
7,870 F6F-5s had been built, Of these, 930 had been 
supplied to the Royal Navy as Hellcat Ils and 1,434 of 
the total had been completed as F6P-5N night fighters 
Experimental versions included the XF6F-4 with a two 
speed R-2800-27 engine, flown on 3 October 1942, the 


A Grumman F6F-3 of VF-4 (below) flying from NAS 
Alameda, California, mid-1943, 


in 
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(Above) A Hellcat I, as flown by No 800 Sqn from HMS 
Emperor in 1943. The later F6F-5 (below) served in the 
FAA as the Hellcat 11, 


XFOF-2 with a turbo-supercharged R-2800-16 engin 
tested in January 1944, and two XF6F-6s with R-2800- 
18W ongines, first flown on 6 July 1944. The following 
data relate to the F6F-3. Max speed, 324 mph 
(621 km/h) at sea level, 376 mph (605 knv/h) at 22,800 ft 
(6 950 m). Initial climb, 3,650 ft/min (18,5 m/sec). Range 
(max internal fuel), 1,085 mis (1 746 km). Empty weight, 
9,042 lb (4 101 kg). Loaded, 12,186 Ib (5 528 kg). Span, 
42 ft 10 in (13,05 m). Length, 33 ft 4 in (10,16 m). Height, 
14 ft 5 in (4,40 m). Wing area, 334 sq ft (31,03 m’) 


GRUMMAN (G-51) F7F 
TIGERCAT 


Owing much to previous experience gained in the de- 
sign of the G-34 (XPSF-1), the G-51 was similarly con 
ceived as a single-seat twin-engined shipboard fighter, 
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‘The F7F-3 (above) was a post-war fighter-bomber 
version of the Tigercat, the F7F-2N radar-equipped 
night fighter being shown by the drawing (below). 


two prototypes being ordered on 30 June 1941 as 
XF7F-1s. The first XF7F-1 was flown on 3 November 
1943, by which time 500 production examples had been 
ordered. The first production F7F-1 was completed in 
April 1944, this being powered by two 2,100 hp Pratt & 
Whitney R-2800-22W engines and carrying an arma 
ment of four 20-mm cannon and four 0.5-In (12,7-mm) 
machine guns in addition to nose-mounted AN/APS-6 
radar, Meanwhile, the US Navy had decided to confine 
the F7F to shore-based operations with the US Marine 
Corps. Production of the F7F-1 was restricted to 34 alr 
craft and was followed by the two-seat F7F-2N with a 
radar operator behind the pilot. Sixty-five F7F-2Ns 
‘wore built between October 1944 and August 1945. The 
F7F-3 was a post-World War II single-seat fighter 
bomber version with R-2800-34W engines similarly 
rated at 2,100 hp for take-off and retaining the original 
‘armament. Two hundred and fifty F7F-36 were built, 
of which more than 100 were completed or converted to 
two-seat F7F-3N night fighters and some 60 were fitted 
with cameras as P7F-3Ps. One was modified as an 
F7P-4N, embodying structural strengthening for ship: 
hoard operation. Twelve F7F-4Ns were built, produc- 
Yon terminating in November 1946. Both F7F-3s and 
3Ns were operated by USMC squadrons during the 
Korean conflict. being finally withdrawn in 1952 


A lengthened nose radome was one feature of the 
F78-3N (below) two-seat night fighter variant. 


The following data relate to the F7F-3. Max speed, 
435 mph (700 km/h) at 22,200 ft (6 765 m), 367 mph 
(591 km/h) at sea level. Initial climb, 4,530 ft/min 
(23,0 m/sec). Normal range, 1.200 mis (1 931 km). Empty 


weight, 16,270 lb (7 380 kg). Max loaded weight, 
25,720 lb (11,667 kg). Span, 51 ft 6 in (15,70-m). Length, 
46 ft 5 in (13,85 m). Height, 16 ft 7 in (5,05 m). Wing 
area, 455 sq ft (42,27 m’). 


GRUMMAN (G-58) F8F 
BEARCAT 


Designed to meet the requirements of the US Navy for a 
shipboard air superiority fighter, which, to a consider 
able extent, could sacrifice range to speed and 
manoeuvrability, the G-58 was ordered as the XF8P-1 
‘on 31 November 1943. The first of two prototypes flew 
on 31 August 1944, powered by an R-2800-22W engine. 
Contracts were placed with the parent company for 
2,023 FSF-1s ~to be supplemented on 5 February 1945, 
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(Below) F7F-3N flown from K-3 airfield in Korea, 1953, 
by US Marine Corps FMAW HEDRON unit. 


GRUMMAN 


(Above) F8F-1 of 2nd FB Wing, R Thai AF. (Below) 
FAF-1B of GC 1/22 Saintonge, Armée de I’Air, serving at 
‘Tan Son Nhut, Indochina, in 1954 


when General Motors was brought into the pro- 
gramme, with a contract for a further 1,876 to be de- 
signated F3M-1s. The first of 23 trials aircraft was flown 
on 6 January 1945, the production model standardising 
on the R-2800-34W engine. This, with the samo 
2,100 hp take-off rating as the -22W, offered combat 
ratings ranging from 2,750 hp at sea level to 2,450 hp at 
9,600 ft (2 925 m). World War Il ended before the FaF-1 
achieved full operational status and contracts were im- 
mediately cut back. A total of 654 F8F-1s was delivered, 
these having an armament of four 0.-in (12,7-mm) 
machine guns, The F8F-1 was followed by 226 F8F-1Bs 
with a four 20-mm cannon armament, 12 F8F-Ns with 
night fighting equipment and 365 F8F-2 series models, 
The F8F-2 had the -1B armament, an R-2800-30W 
‘engine, taller vertical tail surfaces and some local re- 
stressing. Twelve of those built were completed for the 
nocturnal réle as F8F-2Ns and 60 as F8F-2P recce 
fighters. Production was completed in May 1949, With 
fuel systems modified, about 140 F8F-1s and -1Bs were 
supplied to the Armée de I'Air, and 100 F8F-1s and 29 
4Bs (including many ex-French aircraft) to the Royal 
Thal Air Fores. Twenty-eight Armee de I'Air Bearcats 
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(Top) FaP-1 of VF-72, USS Leyte, 1949-50, (Immediately 
above) F8F-18 of 514th Fighter Sqn, RVNAF, 1956, 


passed to the (South) Vietnamese Air Force. The fol 
lowing data relate to the FF-1. Max speed, 423 mph 
(681 krw/h) at 15,000 ft (4 576 m), 428 mph (689 kxw/h) at 
18,800 ft (5 730 m), Initial climb, 3,230 ft/min (16,4 mv 
sec). Max range, 1,105 mls (1778 km) at 250 mph 
(402 ken/’h). Empty weight, 7,923 1b (3 922 kg). Max 
loaded weight, 12,740 lb (6779 kg). Span, 35 ft 6 in 
(10,82 m), Length, 27 ft 8 in (8,43 m). Height, 13 ft 8 in 
(4,16 m). Wing area, 144 sq ft (22,67 m’), 


GRUMMAN (G-79) F9F 
PANTHER 


Development of the G-79 single-engined, single-seat 
shipboard fighter was initiated as a replacement for the 
discontinued four-engined, two-seat G-75 shipboard 
night fighter, a contract for which had been placed as 
the XFOF-1 on 11 April 1946. The contract was trans 
ferred to the G-79 as the XF9F-2, the first of two 
examples of which flew on 21 November 1947 with a 
5,000 lb st (2.268 kgp) Rolls-Royce Nene. The second 
XFOF-2 had a Pratt & Whitney J42-P-8 (licence-buill 
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Taller tail of the F8F-2 (below) is prominent on this 
example preserved by the Confederate Air Force. 


e), and a third pi 
August 1941 


86 kgp) Allison J33. 
A-8. Initial contracts called for 47 F9F-2s and 54 FOF-3s, 
but the latter subsequently con’ 

tandard, and further contracts bi 


nnon and this 
the F9F-4 and 
son J33-A-16 


in armament 
y developed 


uadron flew the 
ine characteristics led to many of 
the 109-4 Panthers built being later modified to -6s. The 
FOF-5 was with a J48-P-6 rated at 6,250 Ib st 
(2.835 kgy 7,000 ib st (3.17 kgp) wet, featured 
a 2-ft (61-cm) fuselage extension and a taller vertical 
tail. A total of 616 FOP-5s was built, including a number 
of camera-equipped F9F-SPs. The following data relate 
to the F9F-5, Max speed, 604 mph (972 km/h) at sea 
level. Initial climb, 6,000 fe/min (30,48 m/sec). Rang 


FOF-4 in Korea, 


ngined 


Navy squadron VF-191 operated this F9F-2 (below) from 
USS Princeton during Korean conflict in 1951 


Key to Grumman F9F-5 Panther 
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(65 Fixed p tank (120 US gala capac) 
(6 Emergency rama tal ation) valve 


147 Faed to tank (120 US gall capacity) 
168 Port 

149 Emerpency rma tue ytsor valve 
150 Tank forward attachment 


160 Torque 
161 Irbowd underwing pon (see 13) for 
‘ether: 


162. One 1000-5 (453,6-4g) bom, or napalm, 
&: 


163 150-US gal (S67,8+) drop tank 
164 Tre $6 (12.7-om) HVAR high-velocity 
aerat rockets 


FOF-2B from VF-781, first Navy Ri 
volunteer for active duty in Korea, May 1951 


1,300 mis (2092 km) at 45,000 ft (13 716m). Empty 
weight, 10,147 lb (4603 kg). Max loaded weight, 
20,600 lb (9 344 kg). Span, 38 ft 0 in (11,58 m). Length, 
98 ft 10 in (11,83 m). Height, 12 ft 3in (3,73 m). Wing 
‘area, 260 sq ft (23,22 m’) 


late in 1962, a total 
of 706 being built (inci 60 camera-equipped 
F9F-6Ps) with the 6,260 Ib st (2 835 kgp) J48-P-6A 
engine, together with 168 virtually identical F9F-7s 
with the similarly rated Allison J33-A-16 engine. An 
upgraded version with a J48-P-8A engine affording 
7,250 Ib st (3289 kgp), a marginally lengthened fuse- 
lage, enlarged wing area and increased interna! fuel, 
flew on 18 January 1954 as the F9F-8. A total of 712 was 
subsequently built, including 110 camera-equipped 
FOF-8Ps, The F9F-8 (which bore the Grumman design 
designation G-99) was later redesignated F-9J, some 
remaining with Reserve units into the early ‘seventies. 


Four Sidewinder AAMs could be carried by the F9F-8 
(below) in addition to a pair of drop tanks. 


Miami-based Marine Corps squadron VMA-334 flew the 
F9F-4 (above), which was slightly longer than the 
FOF-2 (below) version of the Panther 


GRUMMAN (G-93) F9F 
COUGAR 


Retaining the fuselage and tail assembly of the 
Panther, and possessing similar built-in armament and 
engine, the XF9F-6 Cougar flew on 20 September 1951 
with a thinner wing embodying 36 deg of sweepback 
and leading-edge slots. The initial production model, 
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virtually identical with the F9F-6, 
first of the swept-wing Cougar versions. The POF-8 
(below) had a marginally longer fuselage. 
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‘The following data relate to the FOF-8. Max speed, 
647 mph (1.041 km/h) at sea level; range, 1,050 mis 
(1690 km). Empty weight, 11,866 Ib (5 382 kg), Max 
loaded weight, 24,763 lb (11 232 kg). Span, 34 ft 6 in 
(10,52 m). Length, 41 ft 9 in (12,73 m). Height, 12 ft 3.in 
(3,73 m), Wing area, 337 sq ft (31,31 m’). 


GRUMMAN (G-83) XF10F-1 
JAGUAR 


The world’s first variable-sweep combat aircraft, the 
XPIOF-1 was designed as a transonic single-seat ship- 
board fighter with an internal armament of four 20-mm 
;nnon and provision for an external bomb load of up tc 
4,000 lb (1.814 kg). The sweepback angle of the wings 
could be varied hydraulically between 13.6 and 42.5 
deg, and high-lift devices consisted of full-span slats 
and an 80 per cent Fowler flap. The Jaguar was in 
tended to be powered by a Westinghouse XJ40-WE-8 
turbojet rated at 7,400 Ib (3 367 kg) military thrust and 
10,900 tb st (4.944 kgp) with afterburning, but when 
flight trials were initiated on 19 May 1962, a J40-WE-6 
rated at 6,800 lb st (3.084 kgp) was fitted. Numerous 
problems arose during the test programme, and as 
some of these could not be resolved, trials terminated 
with the 32nd flight on 26 April 1953. Orders had been 
placed for 141 production F10F-1s, but these were can 
celled on 1 April 1953. The following data are based on 
the projected characteristics with the fully-rated J40 
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(Above) An F9F-7 with VF-21 aboard the USS Midway 
for operations over Korea, 1961. (Below) F9F-8 of VF-61 
on USS Intrepid, July 1956. 


Only one example was built of the XF10F-1 (above and 
below), which, in May 1952, became the world's first 
variable-sweep combat aircraft to fly, 


WE-8 engine and the performance figures were not 
attained under test, Max speed. 710 mph (1 143 km/h) at 
sea level. Initial climb, 13,350 fe/min (67,8 m/sec). Com 
bat range, 1,670 mis (2687 km). Empty weight. 
20,426 Ib (9265 kg). Max Joaded weight, 36,450 Ib 
(16 080 kg). Span (min sweep), 60 ft 7 in (15,42 m), (max 
sweep), 36 ft 8 in (11,17 m). Length, 54 ft § in (16,59 m) 
Height, 16 ft 3in (4,95 m), Wing area (min sweep), 
467 sq ft (43,38 m’), (max sweep), 450 sq ft (41,81 m’) 


Up to April 1953, the XPIOF-1 (below) had made 32 
flights, the programme then being dropped. 


GRUMMAN (G-98) F11F-1 
TIGER (F-11A) 


As the US Navy's first transonic shipboard warplane, 
the G-98 was ordered on 27 April 1983 as a revised and 
improved F9F-6, In the event, there was no commonal 
ity with the earlier fighter, but nevertheless, when the 
frst example was flown on 30 July 1964, it was de 
signated FOF-9. This was changed to FUF-1 in April 
1956, Difficulties with the intended afterburning 
Wright J65-W-6 engine dictated installation of the de- 
rated J65-W-18 in the production P11F-1, with a maxi 
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‘The F-14B — formerly F-14A(Plus) ~ (above) introduced 
F110-GE-400 engines in place of TF30-P-412As used to 
power the standard F-14A (below), 


VP-21 was one of the six US Navy squadrons that flew 
the F11P-1 (above) on an operational basis. 


mum military rating of 7,450 tb st (3379kgp) and 
10,500 lb st (4763 kgp) with full afterburning, In con 
sequence, the FIF-1 failed to meet contractual per 
mn was limited to 201 


formance guarantees and product 


aeroplanes, with delive 
1958, The last two Tigers af the initial production batch 
were fitted with the General Electric YJ79-GE-3 turb 

jet rated at 9,600 1b (4355 kg) military thrust and 
16,000 Ib st (6 804 kgp) with afterburning as PLIF-1Fs 
‘The F1F-1 had an armament of four 20-mm 
ries to the US Navy were 


in March 


vice use ending in April 1961. Max sp 
763mph (1212 km/h) Initial climb 
16,300 ft/min (82,8 m/sec). Rar als (1 783 kan} 


Empty weight, 13,307 lb (6 036 kg). Max loaded weight. 
At Ae (IO OSI NG). Span, 312 8 tn (8,65 mal Length, 
44 ft 10% in (19,68 m), Height, 13 ft 2% in (4,03 m). Wing 
area, 250 sq ft (23,2 


(Below) Definitive “long-nose" F1P-1 configuration. 


GRUMMAN (G-303) F-14 
TOMCAT USA 


The first variable-geometry shipboard aircraft to 
achieve service, the F-14 two-seat multi-role fighter 
was announced winning contender in a US Navy de 
etition on 15 January 1969. Two prototypes 
were flown on 21 December 1970 and 24 May 1971 
Twelve pre-series F-14As were also included in the 
total of 557 aircraft for the US Navy, initial deployment 
commencing in October 1972. In addition, 79 (of 80 
dered) F-14As were delivered to the (formerly I 
pperial) Iranian Air Force during 1976-78. The F-14A was 
initially powered by paired Pratt & Whitney TP-30 
P-412A turbofans each having a thrust of 20,900 1b 
(9.480 kg) with max afterburr je being sup- 
planted in the final 102 aircraft by the similarly-rated 
414A. Armament comprised one 20-mm M61A-1 rotary 
cannon with four fuselage-mounted Sparrow or Phoe- 
nix AAMs, two wing glove-mounted pylons permitting 
two additional Sparrow or Phoenix AAMs plus t 
Sidewinder AAMs to be carried. F-14A pr 
completed in April 1987, by which ti 
the F-14A( un. An i 
sion of the basic Tomeat, the F-14A(PI 


PI0-GE-400 
(6360 kgp) ary 
afterburning. The 


h 14,000 Ib st 
100 Ib st (10 478 kgp) with max 
0 F-14A\(Plus) prototypes 


was flown on 29 September 1986, and the first of 38 
new-build Tomcats of this type followed on 14 Novem 
er 1987. In addition, 32 rebuilt 


pre 


aft ney Fa01-P 
ngines ¥ 973, In 1991, 
the FMB the F-4A 


Phu 


standards as F-14D(R) T prog 


FA now) of VE “Black Acs oo two tha intercepted Libyan S-2sin August wat. DD 


_ 
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(Above) Original F-14B was the seventh pre-series 
‘Tomcat fitted with F401-PW-400 turbofans in 1973, 


(Below) An early-production F-14A of VF-124 
demonstrates the fully-swept, 68-deg, wing angle. 
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February 1991. The following data relate to the F-14A. 
‘Max speed (with four semt-recessed Sparrow AAMs), 
1,544 mph (2.485 kim/h) at 40,000 ft (12 200 m), or 
Mach=2.34, 912 mph (1468 km/h) at sea level, or 
Mach=1.2. Tactical radius, 510 mls (820 km) at 
‘Mach=1.3. Empty weight, 40,104 lb (18 191 kg). Max 
loaded weight, 74,249 lb (39 724 kg). Span (20 deg 
sweep), 64 ft 112 in (19,66 m), (68 deg sweep), 38 ft 
243: (11,65 m). Length, 62 ft 8 in (19,10 m), Height, 16 ft 
in (4,88 m). Wing. area, 565 sq ft (52,49 m*), 


GUDKOV GU-82 USSR 


Installation of an M-82 radial engine in a LaGG-3 
airframe produced the sole GU-82 (above). 


Mikhail 1 Gudkov, who, together with Semyon A 
Lavochkin and Viadimir P Gorbunov, had been respon- 
sible for the wooden LaGG-3 single-seat fighter, was 
entrusted, in 1941, with the adaptation of the basic 
LaGG-3 airframe to take a 1,540 hp Shvetsov M-82 14 
cylinder radial engine in place of the liquid-cooled 12- 
cylinder Klimov M-105PF. The M-82 installation was 
that of the Sukhol Su-4 shturmovik, complete with 
bearers, cowling and propeller. Known as the Gu-82, 
the fighter was not, in the event, fight tested until the 
summer of 1942, two prototypes having been ordered. 
but only one of these having been completed when, in 
October 1941, the factory had been hurriedly evac- 
ated. By the time testing of Gudkov's fighter began, a 
‘similarly-powered derivative of the LaGG-3 developed 
by $M Alekseyev, the L.a-5, had been ordered into pro- 
duction, and work on the Gu-82 was accordingly dis: 
continued, Endurance, 1,8 hrs. Span, 32ft 1% in 
(9,80 m). Length, 28 ft 6%o in (8,71 m). Wing area, 
188,37 sq ft (17,50 m*) 


(Below) GU-82 used entire power plant from an Su-4. 


GUDKOV GU-1 USSR 


‘The Gu-t single-seat fighter designed by Mikhail Gud- 
‘ov was almost certainly inspired by the Belt P-39 Aira- 

cobra, being of essentially similar concept, with a 
liquid-cooled engine installed aft of the pilot's cockpit, 
loge to the ca, and driving the propeller via an exten- 
sion shaft and reduction gear. Design of the Gu-1 began 
in 1940, and the fighter was of mixed construction, with 
welded steel-tube forward and centre fuselage covered 
by duralumin skinning and metal wing mainspars, the 
remainder of the airframe being of wood. Power was 
provided by a Mikulin AM-41 12-cylinder liquid-cooled 
engine, the main coolant radiators for which were 
buried in the wings. The Milulin bureau experienced 
difficulties with the extension shaft and reduction gear, 
which were not ready for testing until 1942. Armament 
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GUDKOV 


comprised a single 37-mm Taubin cannon firing 
Ustough the propeller shaft In the event, the Gu-1 
proved to be seriously overweight The initial fight test 
was performed by A I Nikashin on 12 July 1943, but 
after reaching some 650 ft (200 m), the fighter dived 
into the ground, killing the pilot, and further 
development of the Gu-1 was abandoned No 
illustrations of the Gu-1 appear to have survived and 
the only available data are the weights, Empty weight, 
8,249 Ib (3 742 kg), Loacied weight, 10,163 Ib (4 610 kg). 


H 


HAFELI DHA (Mv) 


Designed by August Hafell and owing much to 
experience gained with the DH-3 (M Il) series of two 
seat reconnaissance aircraft. the DH-4 (M IV) single 
seat fighter was powered by a 150 hp Hispano-Suiza 
HS-41 eight-cylinder water-cooled engine. The 
prototype, built by the K + W (Konstruktions: 
Werkstatte) at ‘Thun, was flown early in 1918. Ot 
wooden construction with fabric covering and carrying 
fan armament of one synchtonised machine gun, the 
DH-4 was found to possess a disappointing 
performance and poor handling characteristics. Tests 
by the Swiss Fiegertruppe wero initiated in May 1918, 
‘but terminated in August, when the sole prototype was 
roturried to the K + W for structural load testing, no 
further flight trials being undertaken. Max speed, 92 
mph (148 km/h). Initial climb, 886 ft/min (4,5 m/sec). 
Rango, 186 mis (300 km) Empty weight, 1,410 Ib (640 
‘kg). Loaded weight, 1,951 lb (885 kg). Span, 3 fe 1°/s in 
(9,80 m). Length, 19 ft 8. in (6, 00 m). Hoight, 8 ft 6 
in (2,60 m), Wing area, 236 8 5q ft (22, 00 m) 


Switzerland 


Built for the Schweizerische Fliegertruppe, the DHA 
(above and below) failed to meet specifications. 


HAFELI MA-7 


‘The MA-? (Militar-Apparat-7) was designed by August 
Hafeli to meet a 1924 Federal Military Department 
requitement for a single-seat fighter Built by the K + W 
at Thun and owing much to the Fokker D VII, the MA- 
7 was powered by a 900 hp Hispano-Suiza HS-42 eight- 
cylinder water-cooled engine and was of wooden 
construction with fabric skinning, Proposed armament 
Comprised two synchronised rifle-calibte machine guns 
in the fuselage ahead of the cockpit. Completed in 
1925, the MA-7 was tested by the Fliegertruppe 
between 6 February and 28 April 1926, but both Might 
characteristics and performance failed to meet 
specified requirements. It was returned to the K + W 


Switzerland 
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for installauon of a prototype of a new engine. the LWF- 
12 of 400 hp, that had been developed by the Swiss 
Locomotive and Machine Works. In the event, the 
dimensions and weight of the LWF-12 engine were 
such that major redesi if the airframe was called for 
and the MA-7 project was abandoned in consequence 
‘Max speed, 146 mph (235 km/h). Initial climb, 1,811 
f/min (9,2 m/sec). Range, 186 mis (300 km). Empty 
weight, 1,858 Ib (@43 kg). Loaded weight, 2.674 Ib 
(1 213 kg). Span, 22 ft @/+ in (9,91 m). Length, 21 ft 8'/ 
in (6,61 m). Height, 9 ft I'/ in (2,79 m), Wing area, 
255.65 sq ft (23,75 m*) 


‘Owing much to the Fokker D VIL, the MA-7 (above and 
below) proved no more successful than the Hafeli DH- 
4 when tested by the Fliegertruppe. 


HF-24 MARUT India 


Designed under the leadership of Dr Kurt Tank, the 
Marut (Wind Spirit) was India’s first indigenous 
combat aircraft. The first of two prototypes was flown 
‘on 17 June 1961. The first of 18 pre-production Marut 
Mk 1 single-seat ground attack fighters followed in 
April 1963 One of theae became the Mk 1BX test flown 
with the Egyptian BI-300 turbojet, another was 
converted as the Mk 1E and two became Mk 1Rs with 
an experimental reheat system One hundred and 
twelve production Marut Mk is were built, of which 
the first was flown on 15 November 1967, production 
terminating with 12 two-seat Marut Mk 1T uainers 
(preceded by two two-seat prototypes). The production 


(Below) A formation of three HF-24 Maruts. 


Marut was powered by two 4,850 Ib st (2 200 kgp) HAL- 
built Orpheus 703 turbojets and builtin armament 
comprised four 30-mm Aden Mk 2 cannon plus a 
retractable Matra Type 103 pack containing 50 68-mm, 
rockets. Four 1,000-1b (454-kg) bombs or other 
ordnance could be carried externally, The Marut 
equipped three squadions and was finally phased out 
of service in 1985. Max speed, 705 mph (1 134 km/h) at 
sea level, 673 mph (1 083 km/h) at 40,000 ft (12.200 m). 
Initial climb, 8,500 ft/min (43 m/sec), Normal range, 480 
mis (772 km), Empty weight (equipped), 13,658 Ib (6 
195 kg). Max loaded weight, 24,048 Ib (10 908 kg). 
Span, 29 ft 6'/s in (9,00 m). Length, 62 ft O's in (15,87 
m) Height, 11 ft 9'/ein (3,60 m). Wing area, 306. 8 sq 
ft (28,50m') 


(Above) An HF-24 Marut I as used by Nos 10, 220 and 
31 Squadrons of the Indian Air Force until 1985. 


HAL AJEET India 


A derivative of the licence-built Folland Gnat (which 
see), the Ajest (Invincible) single-seat lightweight 
interceptor and ground attack fighter had legs than 60 
per cent commonality with its progenitor. It differed 
from the Gnat principally in having integral wing fuel 


tankage, four underwing otdnance stations, 8 now 
ejection seat, improved control systema and now 
avionics. The final two production Gnats were 


completed as Ajeet prototypes, the first of these flying 
on § March 1976, and the first production Ajeot was. 


flown on 30 September 1976, The Ajeet was powered 


(Below) The Ajeet derivative of the Gnat. 


‘The HAL Aject was retained in service by No 2 Sqn of 
the 1AF (below) until March 1991. 


iby a 4.500 
had a b 

Production of a total 
1982, with final p 
place on 25 Marc Apart from 
Ajeots, 10 Gnats were converted to a similar standar 
Max speed, 634 mph (I 020 km/h) at 39,376 ft (12 000 
1m), 685 mph (1 102 km/h) at sea jevel. Time to 99,375 ft 
(12 000 m), 6.05 min. Empty weight, 6,086 Ib (2 307 kg) 
‘Max loaded weight, 9,195 Ib (4 171 kg). Spe 

(6,73 m). Length, 29 ft 8 in (9,04 m). Hetg 

(2.46 m), Wing area, 157.7 3q ft (14.6 


£79 was compl 
m Indian 


HAL LIGHT COMBAT 
AIRCRAFT 


Development of the 


India 


ight Combat Aircraft (LCA) was 
begun in 1984 by Hindustan Aeronautics. It was rolle 
jout in November 1998, but made its maiden flight only 
jon 4 January 2001. piloted by Rajiv Kothiyal, This must 
be a record for p Tt has been pe 
jected in three variants: a fighter, a naval fighter and a 
two-seater conversion trainer LCA is a small tall-less 
delta with compound sweep on the leadin 
Unusually, the sweep angle is steeper inboard, rath 
ike the Swedish Viggen. The first prototype 

fered by a GE F404, but the intended power 
Bndigenous, the Kaveri at 18,100 Ib (8 

Imax thrust. This however is not 

lavailable before 2004, although offered 
to help, The radar is also indigenous, as is the quadru 
plex FBW system, which was originally started with 
assistance {rom GD, although this ad fc 
owing US sanctions impo: 
in May 1998, Armament 
G8h-23 cannon nedium tani 

IAAMs. Max speed, superson: 10 other 
[performance details available Span, 2 tn 

mn). Length, 43 ft jin (1 ght, 14 f 
(440m). Empty weight, 012,125 lb (6 600 kg) 
itakeot! weight, 12,125 lb (8 500 kg) 


racted gestation 


‘edge 


after India’ 


Hindustan Aeronautics Light Combat Aircraft (LCA). 


HALBERSTADT DI 


First of the Halberstadt fighters, the D I (above) 
Femained a single prototype, but led to the D 1. 


fin the late autumn of 1915, the Hi 
Flugzeugwerke initiated flight testing of a 
lighter 
Halberstadt B I trainer Apart from some structural 
reinforcement and the mounting of a single 
synchronised LMG 08/15 machine the 
FHalbarstadt fi Jiffered from 

in having shorter-s 
prototypes were built, one powered by a 1 


berstadver 


an, stagge 


0 hp Argus 


HALBERSTADT 
DI&DII 


Germany 


HALBERSTADT 


Ils and D Ils, there 


between the two m 


no fundamental differen 
ing manufact 
by the Halbe 
was switched to the 

apatt from licence manufacture of 
duction of the D Il and D Il was 60 
lowing data relate to the D Il. Max 
(150 kaw/h) at sea level. Time to 3,280 ft 
min. Range, 155 mls (250 km). Empty 
520 kg). Loaded weight. 1,610 lb (730 
ft 103/10 (8,80 m). Length, 23 ft 11’/vin 
1g area, 254 sqft (23,60 mr). 


the latter 


ved DV. and 
al 


1 000 m), 3.5 


HALBERSTADT D IV 


On 9 March 


Germany 


1916, the Halberstaldter Flugzeugwerke 
» contract to develop a twin-gun figh 
W & 150-160 hp engine. Designated D IV ai 
p Benz Br Ill engine, the new fight 
ale-bay biplane with a noatly-cow! 
Three prototypes were ordered, of which 
atic load testing, Submitted at Adlershof 
1916, the D IV was rejected by the Idfieg 
{ “unsatisfactory cabane design’, but served 


for the highly sugcessful C1 TI two-seat fighter 

Loaded weight, 1,819 Ib (825 kg). Span, Gein 
Wing area, 258.34 sq ft (24,00 m’) 

‘Two prototypes of the D IV (below) were tested in 


October 1916, but were found wanting by Idflieg. 


Derived from the D I, the D I (above) was built in 
small numbers by three companies in 1916. 


The pe te be D 1, which entered 
vice with the Flegertruppe from .) as the D 
red from its progenitor in a rumber of respec 
s 120 hp Mercedes D II six-cylinder water 
The car-type radiator was discarde 


4 cylinder block and wing: 


starboard si 
and the D Il 


k AG and the 


hich possessed an exceptionally robust 


etsche Waggontabrik AG 
hat confusingly 
I and Hannover [ 

nitial batch of 12 L 
jed with a batch of 


‘The D Il with an Argus As I (above) was otherwise 
similar to the Mercedes-powered D Il (below), 


HALBERSTADT D V Germany 

ie D V, which reverted to the two-bay formula, was 
based on the earlier D Il and was similarly powered 
with a 120 hp Argus As Il engine. It differed in 
featuring aerodynamically-balanced inset ailerons and 
a redesigned centre section, which, with a simplified 
cabane structure and a large semi-citcular cut-out in 
he upper wing, offered an improved field of view for 
the pilot. A single LMG 08/15 machine gun was 


mounted on the port side of the forward fuselage, but 
je last D Vs produced were armed with twin 
chronised guns, The D V appeared at the Front in 
the autumn of 1916, some 50-55 being produced by the 
Halberstadter Flugzeugwerke during the course of that 
yeat. A further 37 were manufactured in 1917, these 
being mostly for use by Turkey where the first D Vs 
arrived in March 1917. Operating in high temperatures, 
the D Vs were fitted with additional radiators on their 
fuselage sides, resulting in some loss of performance, 
On the Western Front, the D Vs were replaced in the 
operational ile in the summer of 1917, but others 
remained in first-line 


(Below) The Halberstadt D V with Argus As II engine, 
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‘service in Palestine well into 1918, Max speed, 99 mph 
(160 kin/h). Time to 3,280 ft (1 000 m), 4.0.min. Range, 
124 mls (200 km). Empty weight, 1,323 lb (600 ka) 
Loaded weight, 1,790 lb (812 kg). Span, 28 ft Blain 
(8,70 m), Length, 23 ft 11% in (7,30 m). Wing area, 
258,34 9q fr (24,00 m*) 


Last of the Halberstadt single-seaters, the D V (below) 
remained in service well into 1918. 


In the autumn of 1916, the German Air Staff conceived a 
Tequirement for a two-seat "<lefensive patrol and pur 

uit aircraft"; an amalgam of features of the two-seat 
C-type and single-seat D-type. Accordingly, in Novem 

ber 1916, the Halberstidter Flugzeugwerke, among 
other companies, received a three-prototype contract 
for an aircraft fuifiling a specification prepared by the 
Idflieg. Designed by Dipl-Ing Karl Theis and basedt on 
his unsuocessful D IV single-seat fighter, this aircraft, 

initially designated C 11 but redesignated Ci I in the 
summer of 1917, was powored by a 160 hp Morcedes D 
Til water-cooled engine, It was armed with a fixed LMG 
08/15 machine gun for the pilot and a flexible LMG 14 on 
a raised ring mounting for the gunner, Within days of 
passing its official type test, on 7 May 1917, the first Cll 
production order was placed. This two-seater reached 
the Front in August 1917, achieving immediate acclaim. 

Its excellent manoeuvrability, good climb rate and the 
wide field of view provided for the rear gunner enabled 
it to engage enemy single-seaters on equal terms. The 
Cifrapidly became the mainstay af the Schutestaffeln 


‘The two-seat CII (below) became the maintstay of the 
Schutzstaffein for escort duties in 1917, 


(Above) A Halberstadt D V of the Turkish Army 
Aviation force, as used in 1917-18. 


(units formed to provide protection for reconnaissance 
aircraft). With the later formation of the Schlachtstaf- 
feln, the Ci enjoyed auspicious success in the close air 
‘support fighter r0le. For front-line evaluation, a few Ci 
Ils were fitted with the BMW Illa engine with which 
they were designated Cl lla. A total of 700 Cl Ils was 
built under five production contracts by the Halber 

stadter Flugzeugwerke through mid-1918, and a further 
200 were built in 1918 by the Bayerische Flugzeug- 

Werke (BFW). Max speed, 102 mph (165 km/h) at 
16,408 ft (5 000 m). Time to 3,280 ft (1000 m), 5.0 min. 
Endurance, 3.0 hrs. Empty weight, 1.701 lb (773 kg) 

Loaded weight, 2,498 lb (1 133 kg). Span, 35 ft 4in 
(10,76 m).Length, 23 ft 11% in (7,30 m). Height, 9ft 
0¥2 in (2,76 m). Wing area, 305.7 sq ft (28,40 m’), 


(Below) The Cl Il in standard configuration. 


Early in 1918, the Halberstadver Flugzeugwerke began 
work ona higher-performance and more manoeuvrable 
derivative of the Ci. By February the prototype of this, 
CJIV had arrived at Adiershof for its official type test. 

Lighter than its predecessor as a result of some structu 

ral refinement, the Cl IV possessed a similar armament 
and a 160 hp Mercedes D Illa engine. It passed its type 
test during March-April 1918, the official report refer- 

ring to its “very favourable climb rate and superlative 
handling qualities", Commencing in May 1918, a total of 
450 Cl IVs was ordered from Halberstadt and a further 
250 were ordered from the Luftfahrzeug Gesellschaft 
(Roland). The Cl IV supplemented the Cl Il in the 
Schlachtstaffen, and a total of 136 was recorded at the 
Front on 31 August 1918, deliveries still being under 
way when hostilities terminated. Max speed, 104 mph 
(168 km/h) at 16,405 ft (5 000m), Time to 16,405 ft 
(5000 m), 32 min. Endurance, 325 hrs. Empty weight, 
1,608 Ib (728 kg). Loaded weight, 2,354 Ib (1068 kg) 

‘Span, 36 ft 2% in (10,74 m). Length, 21 ft 5¥ in (6,64 m), 

Height, 8ft 9 in (2,67 m). Wing area, 311.7 sqft 
(28,96 m*) 


‘The C1IV (above and below) was built by Luftfahrzeug 
Gesellschaft (Roland) as well as Halberstadt, 


Germany 


HALBERSTADT C1 IV 


+ 


(Above) The CI IV derivative of the Cl 11 offered greater 
‘manoeuvrability and better performance. 


274 


HALBERSTADT Cis 1 


A requirement was formulated in September 1918 for a 
‘two-seat fighter optimised for the close air support réle. 
Climb rate was considered of secondary importance, 
emphasis being placed on speed, manoeuvrability and 
dive capability. The Halberstadter Flugzeugwerke re- 
sponded with a design based on the C VIII reconnais- 
sance biplane, but having reduced wing span and a 
160 hp Mercedes D illa engine. and designated Cls I 
‘The requirement resulting in the Cis I had specified an 
increase in useful load (by comparison with the Cl IV) 
from 750 tb (340 kg) to 926 Ib (420 ka), apparently to 
cater for a twin fixed-gun armament and a larger load of 
anti-personnel bombs, but the provision of a 20-mm 
Becker cannon for the gunner was also proposed. The 


Germany 


‘Based on the C VIII reconnaissance biplane, the two- 
‘seat Cs I (below) did not enter production. 


Cis I was type tested in October 1918, but when the 
static testing of components terminated on 6 Decem: 
ber, some strengthening of the tail surfaces was called 
for. Only three or four prototype Cis I close air support 
fighters were completed Max speed, 115mph 
(185 kex/h). Empty weight, 1,504 1b (682 kg). Loaded 
weight, 2,430 lb (1102 kg). Span, 91 ft 97% in (9,70 m). 
Length, 22 ft 986 in (6,95 m). Height, 10 ft 0 in (3,05 m). 
Wing area, 284.18 sq ft (26,40 m*). 


HALL XFH-1 USA 


Designed by Charles W Hall of the Hall Aluminum Cam- 
pany, the XFH-1 featured a light alloy airframe with 
fabric-covered wing and tail surfaces and a dural- 
skinned fuselage. This last was watertight in order that 
the fighter would stay afloat in the event of alighting on 
‘water, the main undercarriage members being jettison- 
able to prevent nosing over. Insofar as it featured a 
stressed-skin, semi-monocoque fuselage, the XFH-1 
‘was ahead of its time when delivered to Anacostia for 
tals on 18 June 1929. It displayed poor control re- 
sponse during testing, was found to be tail heavy and 
suffered a structural failure in the upper wing during an 
early fight, It was subsequently repaired and flight 
trials were resumed, but US Navy interest was centred 
primarily on the novel structure and no production 
order was placed, The XFH-1 was powered by a 450 hp 
Pratt & Whitney R-1340B Wasp and intended armament 
comprised two 0,30-in (7,62-mm) machine guns, Max 
‘speed, 16 mph (246 knw/h) at sea level. Time to 6,000 ft 
(1625 m), 28min, Range, 275 mls (442 km). Empty 
weight, 1,7731b (804 kg) Loaded weight, 2,514 tb 
(1140 kg). Span, 32 in (9,75 m). Length, 22 f 6 in 
(6,86 m). Height, 11 fein (3,36 m). Wing area, 256 aq ft 


ug (23,69 m’) 


‘Tested in 1929, the Hall XFH-1 (above and below) was 
‘an essay in the use of light alloy structures. 


‘The only fighter by Handley Page, the HPS-1 (above 
and below) failed to meet US Navy requirements. 


‘The two-seat Hannover Cl I (above and below) proved 
highly manoeuvrable and versatile, 


in directional stability, various paliatives being 
applied with little effect. The wings of the frst proto- 
type, with six degrees of dihedral, were then fitted to 
the fuselage of the second prototype, fight testing 
being resumed in February 1924. This mélange was 
wrecked soon afterwards when the undercarriage col 
lapsed during landing (300 tb/136 kg of ballast having 
been clamped to the chassis radius rods to simulate the 
‘specified military load). The US Navy cancelled the 
contract, no further development being undertaken. 
Max speed, 145 mph (233 km/h) at sea level. Initial 
climb, 1,800 ft/min (9.14 m/sec). Endurance, 3 hrs. 
Empty weight, 1,320 Ib (599 kg). Max loaded weight 
2,090 tb (921 kg). Span, 29 ft 3 in (8,91 m). Length, 21 ft 
514 in (6,55 m). Height, 9ft 7in (2,92 m). Wing area, 
114.5 5q ft (10,64 ma). 


HANNOVER C1 II 


‘The concept of the comparatively light and manowuvr 
able two-seat “defensive patrol and pursuit” aircraft 
realised by the German Air Staff in the autumn of 1916 
lod to the issue of throe-prototype contracts to several 
manufacturers, including the Hannoversche Waggon- 


Germany 


{it was utilised for low-altitude tactical reconnaissance, 
Its manoeuvrability was such that its crews were able 
to engage enemy single-seat fighters with confidence. 
‘The maximum frontline complement of 295 aircraft was 
attained in February 1918, after which the Cl Il was pro- 
gressively phased out in favour of the Cl land Illa. The 
Hannoversche Waggonfabrik built 439 Cl Ils, the re- 
mainder of the contract being completed as C1 If 
and Roland licence-built 200 Cl11(Rol) aircraft in 1918 for 
use as advanced trainers. Max speod, 102mph 
(166 km/h), Climb to 3,280 ft (1.000 m), 6.1 min. Empty 
Weight, 1,6531b (750kg). Loaded weight, 2,447 1b 
(1.110 kg). Span, 39 ft 219 1n (11,96 m), Length, 25 ft 7 in 


(760m) Height, 9ft Olin (2,75m). Wing area, 
363.8 5q ft (33,8 m7) 
HANNOVER C1 Ill Germany 


A progressive development of the Cl II designed by 
Hermann Dormer, the Ci Ill was intended to offer im 
proved altitude capability with the 160 hp Mercedes D 


ny fabrik AG. Initially designated C I, but redesignated C1 
= I! in the summer of 1917, the company's contender, de- 
ora signed by Dipl-Ing Hermann Dorner, successfully com- 
dle. ploted its Typenprifung on 21 July 1917. Powered by a 
nce, 180 hp Argus As Ill water-cooled engine, the Hannover 
and Cli was armed with a single fixed LMG 08/15 machine 
) 10. gun and an LMG 14 machine gun on a flexible mount 
als: ing. Within two months of the type test, the Idflieg 
da placed orders for 500 Cl Ils and these were introduced With an engine change and small improvements, the 
5 1 into service from October 1917. The Cl Il proved ex- C1 III (above) evolved from the Cl Il, and a further 
den ceptionally versatile, and, in addition toits fighter réles, engine change led to the Cl Illa (below), 
\Iv) 
v to 
scot 
mm HANDLEY PAGE HPS-1 (Tyre S) uk 
The = — 
‘The Type S single-seat shipboard fighter (retrospec- 
0- tively designated H.P.21) was designed by S T A 


Richards to meet a US Navy requirement and was in 
tended to operate with either wheels or floats. Employ: 
inga relatively thick Géttingen wing profile and featur 
ing full-span Jeading-edge slats and full-span slotted 
ailerons, the Type S was of wooden construction Both 
fuselage and wings were plywood covered. Power was 
provided by a 232hp Gwynne-built Bentley B.R2 
olary engine and provision was made for the installa- 
tion of paired synchronised 0-30-in (7,62-mm) Marlin 
machine guns, The US Navy placed a contract for three 
prototypes (the US Navy designation being HPS-1), and 
the first flight of the initial Type S took place on 7 Sep- 
tember 1923. The Type S proved dangerously deficient 


HANNOVER 


II water-cooled engine. Despite some airframe 
strengthening, the CIT had a slightly reduced structu- 
ral weight and marginally smaller overall dimensions. 

The Typenpriifung was successfully passed on 23 
February 1918, and an order placed for 200 aircraft with 
doliveries to commence in the following month. In the 
event, as a result of shortages of the Mercedes engine, 

only 80 Cl Ills were delivered, the remainder of the 
order being completed with the 180 hp Argus As (0) 
licence-built by Opel as the Cl Ila. This version was to 
remain in production until the end of hostilities, 573 
being delivered. The designation C! IIIb was allocated 
to the version that was to have been powered by the 
186 hp NAG C Ill engine, and the Cl Illc was atwin-bay 
version built specifically as a test-bed for the NAG 
engine. The Cl Ill and Illa entered service in April 1918, 

serving primarily with the Schlachtstaffeln operating in 
the ground attack fighter réle. Oddly, the Hanno: 

versche Waggonfabrik completed a further 100 Cl IIs 
and 38 Cl Ma's after the Armistice. The following data 
relate to the Cl lila. Max speed, 103 mph (165 km/h) at 
16,405 ft (5 000m). Time to 3,280 ft (1 000 m), 6,3 min 

Endurance, 3 hrs. Empty weight, 1,653 Ib (750 kg). 

Loaded weight, 2,447 Ib (1 110 kg). Span, 38 ft 4¥2 in 
(11,70 m). Length, 24 ft 104 in (7,58 m). Height, 9 ft 
244 in (2,80 m). Wing area, 951,97 sq ft (22,70 m") 


HANNOVER Ci V 


Germany 


(Haws), these remaining in service until 1929. Max 
speed, 109 mph (175 krv/h) at 6,560 ft (2 000 m). Time to 
9,840 ft (3 000 m), 12 min. Range, 211 mis (340 km), 

Empty weight, 1,587 lb (720 kg). Loaded weight. 

2,381 Ib (1080 kg). Span, 34 ft in (10,49 m). Length, 

22 ft 1133 in (7,00 m). Height, 9 ft 3% in (2,84 m), Wing 
‘area, 306.78 sq ft (28,50 m*) 


(Below) A licence-built version of the CIV, the F.F.7 
remained in service in Norway until 1929, 


Last of the Hannover fighters, the Cl V (above and 
below) was too late for service in World War I. 


In mid-1918, the Idflieg prepared a specification calling 
fora Jagdzweisitzer-atwo-seatfighter intended toen- 
‘gage the newer Allied single-seaters on even terms. It 
was to emphasise high speed, diving capability and 
manoeuvrability, and carry a fixed forward fring arma: 
ment of twin synchronised machine guns plus a third 
Gun in the rear cockpit. To meet this requirement, 
which called for the aircraft to be tested to single-seat 
fighter load requirements, Hermann Dormer produced 
‘an extremely rugged and compact airframe. Desig 
nated Cl V, the prototype was powered by a 186 hp 
BMW Illa engine, Tested against a similarly-powered 
Fokker D VI, it demonstrated comparable speed and 
climb. With the original biplane tail replaced by one of 
monoplane configuration, the Cl V was ordered into 
production, a contract for 100 aircraft being placed in 
September 1918, although it is doubtful if any of the 46 
completed before the end of hostilities reached the 
Front, A further 62 were completed after the Armistice. 
Asstripped down example of the CIV was used to estab- 
lish a world altitude record of 27,362 ft (8 340 m) on 22 
November 1919. During 1923-24, the Kieller Fiyvemas 
kinsfabrik at Halden, Norway, built 14 Cl Vs under 
licence for the Norwegian Army as the F-F.7 Hauk 
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The first fighter to be produced by the Sociéte anonyme 
des Appareils d'Aviation Hanriot, the HD.1 was de- 
signed by Emile Dupont and was built in the summer of 
1916. Powered by a 100 hp Le Rhone rotary engine and 
carrying an armament of one synchronised 7.7-mm 
Vickers machine gun (although a few aircraft were later 
tobe fitted with two Vickers guns), the HD.1 was an ex- 
‘tremely compact and agile single-seat fighter. Appear: 
ing later than the SPAD S.VIt which was already in pro 


Of French design, the HD.1 (above and below) served 
principally in Italy, Belgium and Switzerland. 


(Above) One of the 16 ex-Italian HD-1s used until 1930 
by Switzerland's Jagdfieger-Abteilung 1. 


(Above) Production of the HD.1 was undertaken by 
Hanriot only to meet orders from Belgium, 


duction, it was not ordered by France's Aviation mil 
itaire, Tt was adopted by Italy, however, and licence 
manufacture was undertaken by the Societa Nieuport 
Macchi which delivered 125 to the Aeronautica del Re. 
gio Esercito in 1917, 706 in 1918, and a further 70 after 
the Armistice. The HD.1 was also adopted by Belgium, 
to which country Hanriot supplied 79 fighters of this 
type from August 1917, The HD.1 continued in service in 
both Italy and Belgium into the mid-twenties. In 1921, 
Switzerland purchased 16 from Italian war surplus 
‘stocks and retained these in service until 1930, The fo) 
Jowing data relate to the HD-1 powered by the 120 hp Le 
Rhone 9b. Max speed, 115 mph (184 km/h) at 80a level 
141 mph (178 kea/h) at 6,560 ft (2 000 m). Time to 3,280 fe 
(1.000 m). 2.97 min, Ceiling, 19,686 ft (6 000 m), Range, 
224 mis (360 km). Empty weight, 983 Ib (446 iq), 
Loaded weight, 1,497 Ib (652 kg). Span, 28 ft 612 in 
(8,70 m). Length, 19 ft 24 in (6,85 m). Height, 9 ft 741 
(2,94 m). Wing area, 196.9 3q ft (18,20 m’) 


HANRIOT HD.2 


At the end of 1917, a derivative of the HD.1 intended for 
use by France's Aviation maritime as a single-seat 
fighter floatplane was tested as the HD.2, Possessing 
an airframe essentially similar to that of the HD.1, the 
HD.2 was powered by a 130 hp Clerget 9B rotary engine 
and carried an armament of twin synchronised Vickers 
machine guns. Two prototypes were tested with float 
undercarriages of differing lengths, and several HD.2s, 
with wheel undercarriages were delivered to the 
Aviation maritime at Dunkitk for trials purposes, These 
included operations from a 40-ft (12-m) platform 
mounted above a turret of the battleship Paris in the 
harbour at Toulon. Later, in August and September 
1918, similar trials were conducted at Saint-Raphaé! 
‘with one of the HD.2 prototypes converted tolandpiane 
form and re-engined with a 120 hp Le Rhone. Ten HD.2 


France 


‘One of the prototype HD.2s (below) which were 
essentially float seaplane versions of the HD.1. 


AUS Navy HD.2 (above) taking off from the USS 
‘Mississippi after conversion from the standard 
floatplane form (below) as first supplied. 
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float fighters were purchased on behalf of the US Navy, 
these subsequently being converted to landplanes by 
the Naval Aircraft Factory, They were used for training 
at Langley Field and one was employed in August 1919 
fortrials from a platform mounted on the battleship USS 
Mississippi. The following data relate to the float 
equipped HD.2, Max speed, 114 mph (188 km/h). Ser 
vice ceiling, 15,760 ft (4800 m). Range, 186 mls 
(300 km), Empty weight, 1,091 1b (485 kg). Loaded 
weight, 1,504 Ib (723 kg). Span, 28 ft 6/3 in (8,70 m) 
Length, 22ft 1% in (7,00 m), Height, 10 f 2 in (3.10 m) 
Wing area, 195.9 sq ft (18,20 m*) 


HANRIOT HD.3 


‘The two-seat HD.3 (above) was the first Hanriot fighter 
to serve with the French military services. 


Design development of a compact, well-proportioned 
two-seat fighter was initiated as the HD.3 in the 
‘autumn of 1917, and a prototype flew before the end of 
the year. Powered by the excellent new 260 hp Salmson 
(Canton-Unné) 92a radial, the HD.3 had an armament of 
two fixed synchronised 7,7-mm Vickers guns and two 
7,7-mm Lewis guns on a flexible mounting for the aft- 
facing gunner. A preliminary order was placed on 
behalf of the Aviation militaire for 120 HD.3s in April 
1918, the total subsequently being raised to 300 when it 
was also ordered for the Aviation maritime Few HD.3s 
had been delivered, in fact, by the time of the Armistice 


but atleast 75 were completed for the Aviation militaire 
and a rather smaller quantity for the naval service. One 
example of the HD.3 was fitted with twin floats as the 
prototype of the HD.4, series production of which was 
frustrated by the Armistice, and a night fighter version 
was tested as the HD.dbis, This latter had mainplanes 
of thicker section, enlarged ailerons and a revised nud: 

der. Max speed, 119 mph (192 km/h) at 6,560 ft 
(2.000 m), 116 mph (187 km/h) at 9,840 ft (3 000 m). 
Time to 3,280 ft (1000 m), 3.36 min. Service ceiling, 
18,700 ft (5 700 m). Endurance, 2.0 hrs. Empty weight, 
1,675 Ib (760 kg). Loaded weight, 2,601 Ib (1 180 kg) 
Span, 29 ft 614 in (9,00 m). Length, 22 ft 9¥2 in (6,95 m). 
Height, 9ft 10 in (3,00 m). Wing area, 274.49 sqft 
(25,50 m’). 


Wing changes distinguished the HD.3bis (above) from 
the standard production HD.3 (below), 


HANRIOT HD.5 France 
Encouraged by the success that attended the HD.3, 
Emile Dupont designed another two-seat fighter 
around the excellent Hispano-Suiza 8Fb water-cooled 
‘engine of 300 hp. Unlike preceding Dupont designs, the 
HD.5 was an unstaggered two-bay biplane with an ex- 
tremely small wing gap. The forward portion of the 
upper wing centre section was cut out to accommodate 
the pilot's head, the aft portion also being cut away to 
improve the field of fire of the gunner, Armament com- 
prised two synchronised 7,7-mm Vickers machine guns 
and either one or two 7,7-mm Lewis guns on a flexible 
mount in the rear cockpit. Only one prototype of the 
HD.5 was built, flight testing commencing in the late 
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‘The HD-5 (above) only achieved prototype status, 


spring of 1918, but further development was not put 
sued. Max speed,132 mph (213 km/h) at sea level 
Range, 304 mls (490 km). Empty weight, 1,764 1b 
(800 kg). Loaded weight, 2,756 lb (1 260 kg), Span, 34 ft 
10% in (10,63 m). Length, 24 ft 074 in (7,34 m). Height, 
8 ft 4 in (2,54 m). Wing area, 327.23 sq ft (30,40 m'). 


HANRIOT HD.6 


Evolved in parallel with the HD.6 and of generally simi: 

lar configuration, but larger and more powerful, the 
HD.6 two-seat fighter was powered by a 530 hp Salm: 

son 182 two-row radial water-cooled engine, This was 
essentially two Salmson 92 engines on a common 
crankcase and flight testing was delayed by difficulties 
with this experimental power plant, eventually com: 

mencing in the spring of 1919. Armament consisted of 
two synchronised 7,7-mm Vickers guns for the pllot and 
three 7,7-mm Lewis guns for the gunner, two on a rotat: 

ing TO.3 mount and one firing through a trap in the 
fuselage floor, The pilot, seated beneath a cut-out in the 
upper wing, was offered a singularly poor fleld of 
vision. Performance did not show a significant improve: 

‘ment over that of the more compact and simpler HD.3, 
and development was discontinued by the late summer 
of 1919, Max speed, 140 mph (226 km/h), Time to 
3,280 ft (1.000 m), 2,78 min, Range, 373 mls (600 kn). 
Empty weight, 1,786 lb (810 kg). Loaded weight, 

2.756 lb (1 260 kg), Span, 44 ft 736 in (13,60 m). Length, 
29 ft O¥5 in (8,85 m). Height, 9 ft 6in (2,90 m). Wing 
area, 511.3 q ft (47,0 m°) 


France 


‘The heavy two-seat HD.6 (above and below) was 
powered by the unusual Salmson water-cooled radial. 


HANRIOT HD.7 


Designed as a potential successor for the SPAD $.XIII, 
the HD.7 single-seat fighter employed wings and tail 
surfaces essentially similar to those of the two-seat 
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HD.3. Flown for the first time in the summer of 1918, the 
HD,7 was powered by a water-cooled Hispano-Suiza 
8Fb eight-cylinder engine of 300 hp and mounted an 
armament of two 7,7-mm synchronised Vickers 
machine guns. The performance of the HD.7 proved 
good, but marginally inferior to that of its principal com 
petitor for production orders, the Nieuport 29. With 
selection of the latter for series manufacture. further 
development of the HD.7 was discontinued. Max 
speed, 135 mph (219 km/h). Time to 16,405 fe (5 000 m) 
19.3 min. Range, 559 mls (900km). Empty weight, 
2,712 lb (1230 kg), Loaded weight, 4,189 lb (1 900 kg) 
‘Span, 22 ft 154 in (9,80 m). Length, 23 ft 7% in (7.20 m) 
Height, 9ft 10in (3,00m). Wing area, 301.39sq ft 
(28,00 m*) 


guns. The HD.12 was considered tobe somewhat passé 
by the time it commenced flight testing, and, having a 
comparatively poor performance, it was quickly dis 
carded. Max speed, 118 mph (190 km/h) at sea level, 
Span, 28 fe 6% in (8,70 m). Length, 19 ft 5% in (5,94 m), 


Flown in 1918, the HD.7 (above and below) was 
‘unsuccessful in competition with the Nieuport 29, 


HANRIOT HD.8 


‘The HD.8 single-seat fighter was designed for the ex 
perimental Le Rhéne 9R nine-cylinder air-cooled rotary 
engine and commenced flight testing in March-April 
1918, Apparently, the HD.8 was plagued by various 
problems, mostly stemming from its power plant, and. 
‘ag a result, was never submitted by its manufacturer for 
official testing. No illustrations of the HD.8 seem to 
have survived. The following data are based on manu 
facturer's estimates. Max speed, 124 mph (200 km/h) at 
13,126 ft (4.000 m). Endurance, 2hrs, Empty weight, 
1,058 tb (480kg). Loaded weight, 1,521 1b (690 kg). 
Span, 31 ft 5% in (9,60 m). Length, 20 fe 246 in (6,15 my). 
Wing area, 269.1 sq ft (26,00 m*) 


France 


Derived from the HD.3, the HD.9 (below) was overtaken 
by the Armistice and only one was built. 


(Above) The Salmson 92-engined HD.9 of late 1918, 


A single-seat reconnaissance fighter derived from the 
two-seat HD.3, the HD.9 was placed in the broad cate- 
gory of Avions de Corps d‘Armée (thus being the HD.9 
Api) and its armament consisted of a single synchro- 
nised 7,7-mm Vickers machine gun. The airframe was 
basically that of the HD.3 and the installation of the 
260 hp Salmson 92 radial engine was identical, but fuel 
capacity was considerably increased. The first example 
of the HD.9 was completed in November 1918 as the 
Initial aircraft built against an order for 10 machines 
However, its career was cut short by the Armistice and 
there is no evidence that all nine remaining aircraft 
were completed. Max speed, 137 mph (220 kay/h) at sea 
level. Range, 497 mis (800 km). Empty weight, 1,565 Ib 
(710 kg). Span, 29 ft 6¥4 in (9,00 m). Length, 22 ft 913 in 
(6,95 m). Wing area, 274.49 sq ft (25,50 m’) 


HANRIOT HD.12 France 


‘Tested in 1921, the single HD.12 (above) was quickly 
found to have little to offer. 


‘What might be considered as the final variation on the 
onginal HD.1 concept was the HD.12 single-seat fighter 
that commenced its flight test programme in 1921. A 
single-bay staggered biplane, the HD.12 was powered 
by the 170hp Le Rhdne 9R nine-cylinder rotary air 
cooled engine, and its intended armament was the 
standard pair of synchronised 7,7-mm Vickers machine 


Ae). Height, 8ft 6in (250m). Wing area, 204.62 sq ft 
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A Rateau turbo-supercharger was featured on the HS 
‘Fb engine of the HD.15 (above and below). 


Under the technical development programme formu: 
lated in April 1919 by General Duval, the newly: 
appointed Directeur de I'Aéronautique, two categories 
of turbo-supercharged fighter were called for, one 
single-seat and the other two-seat. The two-seater 
ame within the CAP, ot fighter-reconnaissance, cate- 
Gory, and Hanriot's contribution to this programme 
was the HD.15, which, designed by Emile Dupont, was 
flown for the first time at Orly in April 1922, This com 
peted with the Gourdou-Leseurre GL-50. The HD.15 
Was a rather corpulent, tandem two-seat, unstaggered 
biplane employing unusual rigid-X type interplane 
bracing. It was powered by a 300 hp Hispano-Suiza HS 
8Fb eight-cylinder water-cooled engine equipped with 
a Rateau turbo-supercharger which was intended to 
maintain sea level engine power to 18,045 ft (5 500 m) 
altitude. Armament comprised two fixed forwardfiring 
7,7-mm Darne machine guns and two weapons of the 
same calibre on a swivelling mounting in the rear cock 
pit. In the event, the CAP category had been discarded 
before the flight testing of the HD.15 commenced and 
the entire turbo-supercharger fighter programme be- 
came something of a fiasco as a result of unavailability 
of the Rateau unit in quantity. However, the Japanese 
Amy had begun to show interest in the potentiality of 
turbo-supercharged engines, and purchased the proto- 
type HD.16, which was delivered in 1926. An order was 
placed for three identical examples of the HD.15, but, in 
the event, the vessel delivering the aircraft was struck 
by a tidal wave and the HD.16s never reached Japan, 
Max speed, 112mph (180km/h), Range, 497 mis 
(800 km). Ceiling, 33,630 ft (10 260 m), Empty weight, 
2,316 lb (1 050 kg). Loaded weight, 3,858 Ib (1 750 kg). 
‘Span, 37 ft-4¥ tn (11,40 m), Length, 24 fe 1114 in (7,60 m), 


Height, 8 ft 5i in (257m), Wing area, 349.62 6q ft 
(32,48 m’). 
HANRIOT HD.20 France 


Completed in 1923 to the designs of Ingénieur Najac, 
the HD.20 was a single-seat shipboard fighter powered, 
by a 300hp Hispano-Suiza HS 8Fb eight-cylinder 
water-cooled engine. A staggered biplane with over 
bung ailerons on the upper wing only, the HD.20 was of 
metal construction, the intended armament comprising 
two fixed forward-firing 7,7-mm machine guns. It was 
equipped with a large Busteed inflatable flotation bag 
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‘The HD.20 (above) remained a single prototype. 


for emergency alighting on water. During flight testing, 
the prototype achieved an altitude of 16,406 ft (6 000 m) 
in 12min and demonstrated a ceiling of 32,150 tt 
(9800 m), but development was abandoned. Max 
‘speed, 127 mph (205 km/h). Loaded weight, 2,998 lb 
(1.360 kg), Span, 41 ft 0 in (12,50 m), Length, 26 ft 6% in 
(8,10 m). Wing area, 430.57 sq ft (40,00 m) 


HANRIOT H.26 France 


tions. the upper wing being faired into the oval-section 
fuselage, and it had a close-cowled engine with a large 
propeller spinner. First flown at Orly in 1923, the H.26 
utilised a Botali radiator arranged in a semi-circle 
behind the engine. As this was found to provide in- 

sufficient cooling, two Chausson radiators were 
attached to the undercarriage strutting. The H.26 dis: 

played poor handling qualities, which, coupled with 
continued engine overheating and an inadequate view 
offered the pilot, led to the abandonment of further de- 
velopment after several test flights. The following data 
are manufacturers estimates. Max speed, 162 mph 
(260 kav/h) at sea level. Ceiling, 27,890 ft (8 500 m). 
Range, 466 mis (750 km). Empty weight, 1,808 lb 
(820 kg). Loaded weight, 2,535 Ib (1 150 kg). Span, 29 ft 
8% in (9,05 m). Length, 24 ft 1% in (7,35 m). Height, 8 ft 
245 in (2,50 m). Wing area, 193.76 sq ft (18,00 mr’), 


HANRIOT HD.27 France 


Designed to compete in the 1921 C1 (single-seat fighter) 
programme, the H.26 was the only participant powered 
by the 260 hp Salmson 9Z nine-cylinder radial engine. 


First of the Hanriot fighters to omit the “D" (for 
Dupont) from its designation, the H.26 (above and 
below) offered inadequate handling qualities. 


Most other contenders were intended for the water 
cooled inline HS 8F. The H.26 design attempted to com: 
pensate for lower installed power by means of aero 
dynamic cleanliness, It was a sesquiplane of all-metal 
construction with metal skinning on the wing leading 
edges and forward fuselage, the remainder being 
fabric covered. The H.26 employed thick aerofoil sec 


‘Aerodynamic refinement was emphasised, albeit with 
little success, in the design of the H.26 (below). 


(Above) The HD.27 lightweight fighter, 


Developed and built to the 1921 C1 programme like the 
HD.26, but of mote traditional configuration, the HD.27 
single-bay staggered-biplane single-seat fighter was of 
lightweight concept. It was also intended for shipboard 
operation, thus placing emphasis on short take-off and 
landing characteristics. Powered by a 180 hp Hispano: 

Suiza HS 8Ac eight-cylinder water-cooled engine, the 
HD.27 demonstrated the ability to take-off with a run of 
only 26 ft (8 m) and land within 49 ft (15 m). Flight test- 

ing commenced in 1922, but there was no requirement 
for the HD.27's STOL capabilities at the ume, The 
HD.27 was therefore converted as a single-seat trainer, 

wing area being reduced by §3.8 sq ft (6,00 m*) and the 
Lamblin radiator hung beneath the fuselage being re- 

placed by a Chausson frontal radiator. In this form, the 
sole example was utilised for some years as a company 
liaison aircraft. Max speed, 121 mph (195 km/h). Cell 

ing, 22,965 ft(7 000 m). Range, 186 mis(300 km). Empty 
weight, 1,221 lb (554 kg). Loaded weight, 1,684 1b 
(764 kg). Span, 31 ft 5% in (9,60 m). Length, 20 ft 216 in 
(6,15 m). Height, 8 ft 2% in (2,50 m). Wing area, 

269.1 sq ft (25,00 m*). 


HANRIOT H.31 France 
‘The H.31 was a participant in the 1923 competitive C1 
programme, which, calling for single-seat fighters in 
the 400-500 hp category, was most noteworthy for its 
large number of contending designs. The H.31 was an 
lunstaggered single-bay biplane powered by a Salmson 
18Cm 18-cylinder radial engine of 500 hp and was ofall 
‘metal construction apart from the wing ribs, armament 
comprising four 7,7-mm synchronised machine guns. 
‘The fuselage was taised above the lower wing and the 
centre section of the upper wing incorporated a full: 
chord cut-out to improve pilot visibility. The engine 
was close cowled, and to provide adequate cooling for 
the rear cylinder tow, the space between the lower 
‘wing centre section and the fuselage was occupied by a 
large radiator. The prototype H.31 was displayed at the 
1924 Salon de I’Aeronautique, but dic not commence its 
flight test programme until the following year. Sub- 
mitted to the STA6 for official evaluation, the H.31 was 
‘one of the heaviest of the 12 contending prototypes and 
proved inferiot to all other competing types in both 
level speed and climb rate, the winning contender 
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being the Nieuport-Delage NiD 42 and the H.32 being 
abandoned. Max speed, 161 mph (260 knvh) at sea 
Jevel, 129 mph (207 km/h) at 16,405 ft (6 000 m). Time to 
16,405 ft (5000 m), 16.7 min. Empty weight, 2,837 1b 
(1.287 kg). Loaded weight, 3,994 lb (1789 kg). Span 
39ft Vein (12,00m). Length, 24 ft 10% in (7,68 m), 
Height, 11 ft 104 in (3,62 m). Wing area, 365.98 sq ft 
(34,00 m’), 


‘The H.31 (above and below) was displayed, before its 
first flight, at the 1924 Paris Air Show. 


HANRIOT H.33 France 
Designed to meet the requirements of the 1925 C2 pro 
Gramme for two-seat fighters, the H.33 suffered a 
rather protracted development and was, in conse: 
quence, outclassed by the time it entered flight test. 
Powered by a 500 hp Salmson 18Ab radial engine, the 
1.33 was exceptionally heavily armed: two 7,7-mm 
Vickers guns were synchronised to fire through the 
propeller, two Darne machine guns were affixed to the 
‘wing and two Lewis guns on a swivelling mounting 
were provided for the rear cockpit. Only limited flight 
testing was undertaken before further development 
was discontinued. Max speed, 146 mph (236 km/h) 
Range. 360 mis (680 km). Ceiling, 26,246 ft (8 000 m). 
Empty weight, 2,473 lb (1122 kg). Loaded weight, 
4,173 lb (1,893 kg). Span 41 ft 334 in (12,68 m), Length. 
24 ft 94 in (7,56 m). Height, 11 ft 5% in (3,50_m). Wing 
area, 414.42 sq ft (38,50 m*) 


HANRIOT H.110 


Viewed as something of an aberration from the main 

stream of fighter development at the time of its début in 
April 1933, the H.110 was designed by Jean Biche. It 
was a contender in the C1 competition promoted 
initially by the Service Technique de I'Aéronautique in 
1930 and upgraded in January 1931 by a supplement to 
the specification. The H.110 was a single-seat fighter in 
which the pilot and engine occupied a central nacelle, 
and twin parallel booms attached to the extremities of 
the wing centre section carried the tail assembly. Of all- 
metal construction, the 1.110 was powered by a 600 hp 
Hispano-Suiza 12Xbrs geared and supercharged liquid: 
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Flown in 1933, the H.110 (above and below) was of 
‘unorthodox twin-boom pusher configuration. 


cooled! engine driving a three-bladed pusher propeller 
A ring-type radiator was mounted in the nose of the 
nacelle and embodied an adjustable cone to regulate 
the airflow. Largest and heaviest of the contending 
fighters, the H.110, which carried an armament of two 
fixed 7,5-mm MAC machine guns, proved slower and 
less manoeuvrable than most of its competitors. In 
March 1934, it was returned to the Bourges factory for 
modifications, re-emerging as the H.115. Max speed. 
220 mph (355 km/h), Time to 16,405 ft (5 000 m). 
7.78 min. Range, 373 mls (600 km), Empty weight, 
2,778 lb (1.260 kg). Loaded weight, 3,858 Ib (1 760 kg) 
‘Span, 44 ft 332 n (13,50 m). Length, 26 ft 1¥5 in (7,96 m), 
Hoight, 8 ft 1044 in (2,70 m), Wing area, 258.34 sq ft 
(24,00 m), 


HANRIOT H.115 France 
‘After its return to Hanrlot’s Bourges factory, the H.110 
was fitted with a redesigned fuselage nacelle and an 
uprated Hispano-Suiza 12Xbrs engine offering 690 hp, 
A.33-mm APX cannon was mounted in a bulged hous: 
ing beneath the central nacelle and a four-bladed pro 
peller supplanted the three-blader, With these modifi 
cations, the fighter re-emerged as the H.115 and was 
flown for the first time in April 1934. Further modifica 
tions were undertaken by the factory from November 
1934, and, in June 1935, the H.115 was submitted to 
Villacoublay for official evaluation. Flight testing ended 
on 16 August. At this time it was concluded that, in 
view of its radical configuration, the H.116 was of no 
more than academic interest, Max speed, 242 mph 
(390 km/h), Empty weight, 3,148 lb (1428 kg). Loaded 
weight, 3,937 Ib (1.786 kg). Span, 44 ft 34 in (13,50 m). 
Length, 24 ft 11% in (7,60 m), Height, 8 ft 9% in (2,69 m). 
Wing area, 268.34 sq ft (24,00 m’). 


‘The H.115 (below) was the original H.110 with 
igned fuselage nacelle and cannon armament. 


the Potez 630, the Lolre-Nieuport 20 and the Romano 
M10. As it became evident that the H220 would be 
underpowered, the Renault engines were discarded in 
favour of 680 hp Gnome-Rhéne 14M 14-cylinder radials, 
and, with these installed, the first flight test was made 
at Avord on 21 September 1937. The intended arma- 
ment of the H.220 comprised two forward-firing 20-mm. 
cannon and two aft-firing 7,5-mm MAC 1934 machine 
guns ona flexible mounting, but, in the event, no arma- 
ment was fitted. On 17 February 1938, the prototype 
made a forced landing at Avord after losing the star 
board propeller following a failure in the reduction 
gearbox. The poor stability evinced during flight test- 
ing of the H.220 (which had resulted in progressive 
changes in the contours and size of the vertical sur- 
faces), coupled with inadequate internal capacity and 
some lack of sturdiness revealed by the forced landing 
(as a result of which the fuselage was irreparable), dic: 
tated major redesign, resulting in the H.220-2 (which 
see). Max speed, 323 mph (520 km/h) at 19,685 ft 
(6000 m). Time to 26,245 ft (8 000 m), 13.6 min. Range, 
528 mis (850 km). Empty weight, 5,893 lb (2 673 kg). 
Loaded weight, 8,157 Ib (3 700 kg). Span, 41 ft 11%01n 
(12,80 m). Length, 26 fe 9% in (7,87 m). Height, 11 ft 
1%4 in (3,40 m). Wing area, 227.77 sq ft (21,16 m’). 


Prior to the start of fight testing, the H.220 (above) 
was seen at the 1936 Salon de I’Aéronautique. 


(Below) The H.220 as first flown and (broken line and 


Rhone 14M radial engines were enclosed by low-drag 
nacelles. These features were mated with the wing of 
the original H.220 to result in the H.220-2, which was 
first flown (as the H.220 No 02) on 17 March 1939, Four 
‘months later, in July 1999, this prototype was to he dis- 
played statically as the NC 600 No 01 multi-seat fighter 
at the Salon de I'Aeronautique, In fact, the genuine NC 
{600 was to differ from the H.220-2 in several major re- 
spects (see Centre NC 600). Max speed, 330 mph 
(522 kia/h) at 16,405 ft (5 000 m). Time to 22,965 ft 
(7 000 m), 11.5 min. Range, 478 mls (770 kam) at 304 mph 
(490 kmh), Empty weight, 6,217 Ib (2 820 kg), Loaded 
weight, 8.488 lb (3 850 kg). Dimensions as for H.220. 


Incorporating the wing of the original H.220, the 
1.220-2, or H.220 No 02, (below) flew in 1939, 


HAWKER WOODCOCK 


‘The first ighter to be produced by Hawker Engineering 
(the successor to Sopwith Aviation), the Woodcock was 
designed by Capt B Thomson to meet Specification 
25/22 calling for a single-seat night interceptor fighter 
Of wooden construction with fabric skinning, the 
Woodcock was a two-bay biplane with variable-cam: 
ber flaps and a 388 hp Armstrong Siddeley Jaguar I1 14 
cylinder radial. Mounting an armament of two 0.903-in 
(7.7-mm) Vickers guns, the Woodcock was flown in 
1923, but its qualities proved disappointing. Lacking 
manoeuvrability, it suffered serious wing flutter and an 
ineffectual rudder. Several revisions of the vertical tail 
‘were undertaken, and the Jaguar engine was replaced 
by a Bristol Jupiter, but the Woodcock failed to find 
favour during Marlesham Heath evaluation, Further 
development was discarded in favour of a thorough 
going redesign that led to the Woodcock Il (which see), 
‘The following data apply to the Woodcock in its initial 
form. Max speed, 143 mph (230 km/h) at sea level, 
Cruising speed, 105 mph (169 km/h). Time to 10,000 ft 
(3.050 m), 8.4 min, Empty weight, 2,083 Ib (946 kq). 
Loaded weight, 3,023 Ib (1371 kg). Span, 34 ft Bin 
(10,57 m). Length, 26 ft 7in (7,80 m). Height, 9 ft 0in 
(2,74 m). Wing area, 356 9q ft (33,07 m*). 


UK 


‘The first Woodcock I prototype (below) was fitted and, 


HANRIOT H.220 


France 


Included among exhibits at the Salon de I'Aeronau- 
tique held in Paris in November 1936 was a striking all 
‘metal twin-engined three-seat fighter. It had a some: 
what abbreviated oval-section monocoque fuselage, a 
shoulder-mounted semi-cantilever wing carrying split 
wailing-edge flaps over its entire span and two 450 hp 
Renault 12Ro! 12-cylinder inline air-cooled engines pro- 
Jjecting ahead of the fuselage nose. This, the H.220, hac 
been designed to a C3 requirement prepared by the 
Service Technique de I'Aéronautique and issued in 
October 1934. Other contenders were the Breguet 690, 
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HANRIOT H.220-2 France 


After the partial destruction of the 1.220, major rede 
sign was initiated by the Société Nationale de Con- 
structions Aeronautiques du Centre, or SNCA du 
Centre, which had absorbed the Hanriot facility at 
Bourges on 1 February 1937. The oval-section mono- 
coque fuselage of the original H.220 was discarded in 
favour of a fuselage built as two half shells mated by a 
central keel. An entirely new tail assembly with twin 
endplate vertical surfaces was fitted and the Gnome- 


photo above) with definitive tail unit. flown with a Jaguar engine. 
: a 
ho 
* 
fea , 
HAWKER WOODCOCK II UK 


The task of redesigning the Woodcock was undertaken 
by WG Carter, who, infact, retained little of the original 
design apart from the fundamental fuselage structure. 
‘Anew single-bay wing cellule was adopted, with mar 
Ginally increased incidence and chord, and reduced 
Sweepback. The fuselage decking was recontoured. 
tail surfaces were redesigned and the armament was 
repositioned. Powered by a 380 hp Bristol Jupiter IV 
rine-cylinder radial like that eventually installed in the 
original Woodcock, but featuring individual cylinder 
helmets, a new prototype designated Woodcock II was 
flown early in 1924. The redesigned fighter overcame 
most of the shortcomings of its progenitor, and a con 
tract was placed on behalf of the RAF before the end of 
1924, Similarly armed to the original fighter prototype, 


In series form, the Jupiter-engined Woodcock II (above 
and below) equipped two RAF squadrons. 


the Woodoock I was awarded successive contracts, a 
total of 62 being built, with deliveries being completed 
in 1927. The type served with two RAF squadrons until 
1928, some late production examples being fitted with 
the Jupiter IV uprated to 416 hp. Max speed, 141 mph 
(227 km/h) at sea level. Cruising speed, 103 mph 
(166 kaa/’h). Time to 10,000 ft (3 050 m), 8.3 min. Empty 
weight, 2,014 lb (913 kg). Loaded weight, 2,979 Ib 
(1.961 kg). Span, 32 f 6 in (9,91 m). Length, 26 ft 2in 
(7,97 m). Height, 9 ft 11 in (3,02 m). Wing area, 346 sq ft 
(32,14 m4). 


HAWKER DANECOCK UK 


Based on the Woodcock Il and designed by Sydney 
Camm, the Danecock was developed to meet a require- 
ment of the Danish Naval Air Service, or Marine Fiyve- 
vaesenets, By comparison with the Woodcock II, the 
Danecock (Dankok) had unequal span wings, a slightly 
lengthened fuselage, a 385 hp Armstrong Siddeley 
Jaguar TV engine and an armament of two 7,7-mm Mad- 
sen machine guns. The first of three Danecocks ordered 
from the parent company was flown on 1 December 
1926, and the licence manufacture of a further 12 was 
undertaken by the naval dockyard (Orlogsvaerftet) 
during 1927-28, These served until replaced by Nim- 
rods in the mid-'thirties. Max speed, 145 mph 
(233 km/h) at sea level. Cruising speed, 105 mph 


Based on the Woodcock, the Danecock (below) was 
built in Denmark by Orlogsvaerftet in 1927-28, 


(Above) One of the 15 Danecocks (locally, Dankoks) 
used by No 2 Squadron of Marine Flyvevarsenets. 


(169 km/h), Time to 10,000 ft (3 050 m), 8.26 min, Empty 
weight, 2,128 Ib (965 kg). Loaded weight, 3,045 Ib 
(1381 kg). Span, 32 ft 7 in (9,92 m), Length, 26 fr 1¥4 in 
(7,96 m). Wing area, 340 sq ft (31,59 m’). 


Only one Heron was built (above and below), this 
being primarily of metal construction. 


HAWKER 


Built as a private venture, the Heron single-seat fighter 
was noteworthy in that it was the first of the Hawker 
company's fighters to have a predominantly metal 
structure. A single-bay biplane with provision for two 
0.303-in (7,7-mm) synchronised Vickers guns, the 
Heron was built up of round steel and aluminium tub 
ing bolted together (rather than welded) and braced by 
high-tensile wires. The result was a light and easily re- 
parable structure, but it was perhaps the novelty of its 
‘construction rather than any shortcomings in capa- 
bility that militated against service adoption, This was 
despite the fact that the prototype, initially flown early 
in 1926, was highly praised during official trials at Mar- 
Uesham Heath in 1926, The prototype was subse: 
quently returned to the manufacturer by which tt was 
flown until mid-1928, Max speed, 156 mph (261 km/h) at 
9,800 ft (2 985 m). Time to 10,000 ft (3 050 mi), 6.6 min, 
Empty weight, 2,120 lb (962 kg). Loaded weight, 
3,126 Ib (1418 kg). Span, 31 fe 10in (9,70 m). Length, 

2 ft 3 in (6,78 m). Height, 9ft 9 in (2,97 m). Wing area, 
291 9q ft (27,03 m*) 


HAWKER HORNBILL UK 


Representing an attempt to design the smallest and 
lightest practical airframe around the most powerful 
available engine suitable for fighter installation, the 
Hornbill was built to Specification 7/24 and flown in late 
summer 1925, Of mixed construction, with a duralumin 
skinned steel tube forward fuselage and {abric-covered 
rear fuselage, wings and tail surfaces, the Hornbill was 
at first powered by an 826 hp Rolls-Royce Condor It 
eight-cylinder water-cooled inline engine with twin 
radiators under the lower wing. In May 1926, {t flew 
with a 698 hp Condor IV and a single ventral radiator. It 
possessed an armament of one 0.303-in (7,7-mm) Vick: 
ers Mk 2 machine gun. The Hornbill was the fastest 
armed aircraft to have been tested by the RAF when it 
commenced service evaluation at Martlesham Heath in 
late 1925, but rate of climb and service ceiling were 
poor and some handling aspects unsatisfactory. In con 
Sequence no production order materialised. Max 
speed, 187 mph (301 km/h) at sea level. Cruising speed, 
137 mph (220 km/h). Time to 10,000 ft (3.050 m), 
6.6 min, Service ceiling, 22,700 ft (6 920m). Empty 
weight, 2,975 lb (1349kg), Loaded weight, 3,820 Ib 


‘The Hornbill, after initial testing, was fitted (above and 
below) with a ventral radiator. 
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HAWKER 


As first tested at Martlesham Heath, the Hombill had a 
Condor {ft water-cooled inline engine and radiators 
under each wing. 


(1.792 kg). Span, 31 ft On (9,46 m). Length, 26 ft 74 in 
(8,12 m), Height, 9f¢8 in (2,95 m). Wing area, 317.4 sq ft 
(29,49 m’). 


HAWKER HAWFINCH UK 
Designed by Sydney Camm as a potential successor to 
the RAF's ageing Siskin fighter, the Hawfinch was built 
to Specification F.9/26, being one of nine contenders for 
RAF orders, Flown for the the first time in March 1927, 
the Hawfinch was of fabric-skinned metal construction, 
with an armament of twin synchronised 0.303-in (7,7: 
mm) Vickers guns and powered by a supercharged 
nine-cylinder Bristol Jupiter VII radial of 450 hp (which 
replaced a Jupiter VI shortly after the commencement 
of flight testing). Declared a close runner-up to the 
Bristol Bulldog, which was selected for RAF service in 
1928, the Hawfinch prototype subsequently partici 
pated in various experimental programmes, during one 
‘of which the original two-bay wing cellules gave place 
tosingle-bay cellules, other tests being conducted with 
a twin-float undercarriage. Max speed, 171 mph 
(276 km/h) at 9,840 ft (3.000 m). Time to 10,000 ft 
(3.050m), 7.6 min. Empty weight, 1,925 lb (873 kg) 
Loaded weight, 2,910 Ib (1320 kg). Span, 33 ft 6 in 
(10,21 m). Length, 23 ft 8in (7,21m). Height, 9 ft 4in 
(2,84 m). Wing area, 294 sq ft (27,31 m*) 


Flown in 1927, the Hawfinch (above and below) was a 
close competitor of the Bulldog for RAF orders. 


HAWKER F.20/27 


Precursor of the Homet and Fury, this experim« 
single-seat interceptor fighter designed by Sydney 
Camm to meet the requirements of Specification 
F.20/27 was flown in August 1928 with a 450 hp Bristol 
Jupiter VII radial. Of metal construction with sharply 
staggered single-bay wings and a twin-Vickers gun 
armament, the prototype was re-engined with a §20 hp 
Mercury VI in May 1930. It demonstrated what was, fo 
a fighter fitted with an uncowled radial engine, a very 
creditable maximum level speed of 202mph 
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kavh). By this time, however, the F.20/27 speci- 
a had pr <i Hawker to initiate development 
of a more advanced fighter as a private venture, and 
this, owing much to its predecessor, was to emé 
the Hornet in 1929. The following 
totype in Mercury-engined form. Max speed, 202 mph 
(325 km/h) at 10,000 ft (3.050 m). Time to 10,000 ft 
(3050 m), 5.1 min. Empty weight, 2,155 lb (97 kg) 
Loaded weight, 3,150 Ib (1429 kg). Span, 30 ft 0in 
(9,14 m). Length, 23 ft 6121n (7,17 m). Height. 91 5 
(287m). ¥ 28 sq ft (21,18 m). 


Providing the foundation for development of the Fury, 
the single F.20/27 (below) flew in 1928. 


once again re-engined, this time with a S60 hp Arm 
strong Siddeley Panther IIl. The prototype of the Nim 
fleet fighter had meanwhile commenced flight test, 
however, and thus interest in the Hoopoe had become 
no more than academic by mid-1930. The following 
data relate to the Hoopoe in its final form with Panther 
Tl engine. Max speed, 196 mph (315 km/h) at 12,500 tt 
(3 810 m). Time to 10,000 ft (3 050 m), 6.66 min. Empty 
weight, 2,798 lb (1270 kg). Loaded weight, 3,882 1b 
(1 761 kg), Span, 33 ft 2.in (10,11 m), Length, 24 ft 6in 
(7,47 m). Wing area, 288.6 sq ft (26,80 m*) 


HAWKER FURY 


HAWKER HOOPOE UK 
HG Hawker Engineering's fi realm of 
the single-seat shipboard fighter, the Hoopoe, was 


built as a p ature and was flown for the first 
time in 1928. Intended for operation with either wheels 
orfloats, the Hoopoe was atwo-bay staggered all-metal 
biplane powered by a 450 hp Bristol Mercury II nine- 
cylinder radial. Found to be seriously underpowered 
when first tested as a float fighter in 1929, the Hoopoe 


‘The Hoopoe flew with three different engine types, the 
last being the Panther Il (below), 


prototype was re-engined with a 520 hp Mercury VI 
Subsequently returned to the manufacturer after offi 
cial handling trials at Felixstowe, the Hoopoe was fitted 
with a new single-bay wing cellule, a 400 hp 14 
cylinder two-row Armstrong Siddeley Jaguar V engine, 
and reverted to a wheel undercarriage for a further ser 
vice assessment at Martlesham Heath. Various structu 
ral refinements were introduced and the Hoopoe was 


Built to Specification F.20/27, the Homet (above) was in 
effect the prototype for the Fury I (below), 


Achieving the distinction of being the first production 
warplane to carry level flight performance beyond the 
200 mph (222 km/h) mark, the Fury established # level 
of design elegance entirely new to combat aitcraft and 
fresh standards in handling qualities. The private-ven- 
tire first prototype was flown in March 1929 as the Hor 
net, Powered by a 480 hp Rolls-Royce F.XI 12-cylinder 
liquid-cooled engine (later to be named Kestrel), the 
prototype was purchased in September 1929 by the Air 
Ministry and renamed Fury, A contract was placed on 
behalf of the RAF in August 1930 for 21 aircraft powered 


(Below) A series Fury I flown by the CO of No1 
‘Squadron, RAF, from Tangmere in the ‘thirties. 


‘The last surviving Spanish Fury in Republican hands at World War Il. The foll 


the Pur 


La Rabasa in 1937 (above) and one of the Panther Max spe h (309 kr’ 000 ft (1525 m 
engined Norwegian Furies (below), 107 mg kavh) at 14,00 m). Rang 
360 09 m/sec). Empty weight, 
1190 kg). Loaded weight, 3,490 Ib (1 583 kg). Span, 
6n (2.89 a, 251 ‘ 


HAWKER OSPREY UK 
The issue in 19: 2 sult 
iN anew category c wary fast two 
seat fighter-reconnaissance aircraft submit 


oF aber p 
tw 

by the Kestrel IL at §75 hp at 13,000 the othe s (Blackburn Na 

and carrying twin 0,303-in (7,7-mm) Vicker ewing Gurard), two prototype 

guns. Production of the initial model (retrospectively red ration 19/30 as the Osprey 


designated Fury I upon the debut of the Fu 
RAF totalled 118 aircraft. A further 112 aircraft power 
by the 640 hp Kestrel VI and featuring augi 
tankage w : the $ as Pury I 
first production Fury Il for the RAF (produced under 
sub-contract by General Aircraft) was delivered in July 
1936, seve App frica in the fol Short floats fitt 
lowing September, Other Fury exports comprised thr to Mk Ill 

to Portugal and six to Yugoslavia (essentially similar to owards the 
the Mk 1); 24 (with Pratt & Whitney Hornet S2B1 
Bristol Mercury VI.S2) to Iran; one (Armstrong Siddeley 
Panther IIA) to Norway; three (Hispano-Suiza 12Xbr) 
with cantilever undercarriages to Spain and 10 (Kestret 
XVI) with similar undercarriages to via. In the 
last-mentioned country Tkarus and Zmaj built a further 
40 under licence in 1937-38. Twenty-four ex-RAF Fury 
Is were transferred to South Africa at the beginning of 


ndergoing trials during 1931 
wheel unde \ge and the second 
jon, the Osprey I 
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(Above, top) Fury I of No 1 Sqn, RAF Tangmere, 1936-37, 
before transfer to No 3 FTS. (Immediately above) Fury 
Tof No 43 Sqn, RAF, also at Tangmere, 1939, 


The Osprey (above) was in effect a navalised derivative 
of the Hart for fighter-reconnaissance, 


arger vessels, The last 26 built for 
the Royal Navy were fitted with the 640 hp Kestrel V 
engine, deliveries being completed in October 1936, 
Four Ospreys with Swedish-built Bristol Mercury 
engines were supplied to Sweden in 1934-35, two Kes 
TIMS-powered examples were delivered to Portugal 
1935, and one procured by Spain was fitted with an 
spano-Sulza 12Xbrs engine with which itfirst flew on 
24 February 1936, Withdrawn from first line operations 

1938, the Osprey was declared obsolete in 1940. The 
nent of the Osprey comprised one fixed forward: 
firing 0.303-in (7,7-mm) gun with a weapon of the same 
calibre on a rear cockpit mount, The following data are 
app the Osprey Ill with wheel undercarriage. 
Max speed, 168 mph (270 km/h) at §,000 ft (1 626 m). 
Time to 10,000ft (3050m), 7.68 min. 
2.26 hrs. Empty weight, 3,406 lb (1 §44 kg). Loaded 
weight, 4,950 Ib (2245 kg), Span, 37 ft Oin (11,28 m). 
Length, 29 ft 4m). Height, 10 fe 5in (3.17 m), 
Wi fe (31,49 ma) 


in (8, 


HAWKER NIMROD UK 


A Nimrod I (above) photographed prior to its delivery 
to No 800 Sqn and (below) the Nimrod TL 


e its close family resemblance to the Fury, the 
hipboard fighter was not a variant 


arplane, the lineal development of 


Nimre 
the two aircraft having been entirely separate. Owing 
uch to the Hoopoe. the Nimrod was of similar fabric 
jered all-metal construction to the Fury. It was 
powered by 477 hp Kestrel II MS engine, the proto 
type flying early in 1930 after Specification 16/30 had 
been drafted around the Hawker proposal. The first 
Nimrod built against an initial production order for 35 
ircraft for the Fleet Air Arm was flown on 14 October 
1931. All Nimrods had provision for interchangeable 
eel and float underca: and the second pro: 
fitted with twin floats for Felix- 

nals. A total of 57 Nimrod Is was followed by 28 


single-seat 


ges 


raft was 
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Nimrod Ils, these standardising on the 608 hp Kestre! V 
engine, three degrees of wing sweepback and en- 
larged tailplanes. Three had stainless rather than con- 
ventional steel structures. A single evaluation example 
of the Nimrod i! was supplied to each of Japan and Por- 
‘tugal, and two Nimrod Ils were exported to Denmark. In 
this last country a further 10 were licence-built by the 
Orlogsvaerftet (naval dockyard). The Nimrod remained 
in Royal Navy service until May 1939, and with the 
Danish Navy until the service's disbandment on 29 
August 1943 (although these aircraft were not flown 
‘subsequent to the occupation of Denmark by the Wehr 
machi), The following data relate to the Nimrod I. Max 
‘speed, 196 mph (316 km/h) at 12,000 ft (3 660 m). Time 
to 10,000 ft (3 050 m), 6.13 min. Empty weight, 3,115 Ib 
(1413 kg). Loaded weight, 4,059 lb (1841 kg). Span, 
33 ft 64 in (10,23.m). Length, 26f 6¥3in (8,09 m). 
Height, 9% 10in (3,00m). Wing area, 301 sqft 
(27,96 m'), 


‘A.ski-equipped Nimrod If (below) of the Danish Marine 
Flyvevaesen, one of 10 built in Denmark. 


HAWKER DEMON 


‘The first two-seat fighter to be introduced by the RAF 
‘since World War, the Demon was essentially a version 
of the Hart day bomber to Specification 15/30. It differed 
from its precursor in having a fully-supercharged Ke: 
tel ILS engine of 485 hp, twin forward-firing 0.30: 
(7,7-mm) Vickers machine guns and a canted rear cock- 
pit coaming to improve the field of fire of the ring: 
mounted Lewis gun. Later production aircraft were 
powered by the 584 hp Kestrel VDR, and contracts 
were placed on behalf of the RAF for 108 aircraft, a 
further 64 being ordered for the RAAF. Before the end 
of 1934, one example had been fitted with the prototype 
of an hydraulically-operated Frazer-Nash gun turret in- 


(Below) The Demon 1 in its series production form. 


(Above) A Danish-built Nimrod I of 2 Luftfotille, 
serving in Denmark up to the Occupation in 1940, 


corporating a segmented folding shield (“lobster 
back") and accommodating the Lewis gun. From 
mid-1936, all new Demons were fitted with this turret 
and many others were retrospectively modified. The 
Demon was finally withdrawn from first-line RAF ser- 
vice during 1939. The following data relate to the defin- 
itive Kestrel VDR-engined turreted fighter. Max speed, 
182 mph (293 km/h) at 16,000 ft (4875 m). Time to 
10,000 ft (3.050m), 7.92 min. Empty weight, 3,336 Ib 
(1513kg). Loaded weight, 4,668 Ib (2117 kg). Span, 
97 ft 2in (11,33 m). Length, 29 ft 7 in (9,02 m). Height, 
10 ft § in (3,17 m). Wing area, 347 sq ft (32,24 m'), 


A production Demon I (above) ready for delivery to No 
74 Squadron, RAF. A dorsal turret was fitted later, 


HAWKER P.V.3 


Designed to meet the requirements of Specification 
F.7/30 calling for a single-seat, four-gun day and night 
fighter, the P.V.3 was flown on 15 June 1934 with a 
‘695 hp Rolls-Royce Goshawk I steam-cooled engine. 


Inspired by Specification F.7/30, the P.V.3 (below) was 
the last of the Hawker fighter biplanes. 


UK 


‘This was later to be replaced successively by B.41 and 
B.43 Goshawks. The P.V.3 was structurally similar to 
the Fury, and two of its four 0.303-in (7,7-mm) machine 
guns were paired over the engine and the others 
mounted one each side of the nose. Officially evaluated 
at Martlesham Heath with the 700 hp 8.43 Goshawk, 
the P.V.3 featured a weighty and vulnerable evapora: 


tive cooling system, and further development was not 
pursued. This was partly as a result of the unsatis- 
factory cooling system but primarily owing to the re- 
thinking of fighter requirements for the RAF that had 
meanwhile taken place and the imminent appearance 
of the Hurricane in consequence. Max speed, 224 mph 
(360 km/h) at 14,000 ft (4.266 m). Time to 10,000 ft 
(3.050 m), 4.33 min. Empty weight, 3,530 lb (1 601 kg). 
Loaded weight, 4.670Ib (2118 kg). Span, 34ft Oin 
(10,36 m). Length, 28 ft 2 in (858m). Height, 10 ft 6 in 
(3.17 m). Wing area, 290.5 sq ft (26,99 m’), 


HAWKER HURRICANE I UK 


(Above) A Hurricane I serving with No 8 Sqn in early 
11940 and (below) the series Hurricane 1. 


‘The first fighter of monoplane configuration to enter 
service with the RAF, the Hurricane, designed by 
Sydney Camm, was initiated as a private venture, 
Around the detail design of this fighter Specification 
F.36/34 was eventually written. Utilising Hawker's 
well-established structural principles, the fighter was 
of rigidly-braced steel and light alloy tubing construc: 
tion with fabric skinning, a prototype being flown on 6 
November 1935. A contract for 600 Hurricanes was 
placed on 20 july 1936, the first production example fly- 
ing on 12 October 1937 with a Rolls-Royce Merlin IL 
engine rated at 1,030 hp at 16,250 ft (4.956 m). This 
drove a fixed-pitch two-bladed propeller with which a 
max speed of 318 mph (512 kn/h) was attained at 
17,400 ft (5 305 m). Flight testing with the similarly 
rated Merlin It! and a constant-speed three-bladed pro- 
peller began on 24 January 1939, this combination 
eventually being standardised for the Hurricane I 
which carried an armament of eight 0.303-in (7,7-mm) 
wing-mounted Browning machine guns. Metal 
stressed-skin was adopted in place of fabric for the 
wings, aircraft embodying this change being delivered 
tothe RAF from 29 September 1939. Deliveries of MkIs, 
other than to the RAF itself, included 16 to Turkey, 12t0 
Romania, one to Poland and 12 to Finland during 


(Above) Hawker Demon I of No 23(F) Squadron serving 
at RAF Biggin Hill in 1935-36. 


(Above, top) Hurricane I of No 58 San, North Weald, 
1939, and (immediately above) a Mk I of the first 
Hurricane squadron, No 111, Northolt, 1997, 


1939-40, Production of the Hurricane I totalled 1,924 by 
Hawker and 1,850 by Gloster, and manufacture was 
also undertaken by Canadian Car and Foundry (CCF) 
which flew the first of 60 Hurricane Is on 10 January 
1940, Official Canadian records show that a further 
1,391 Hurricanes (and Sea Hurricanes) were built in 
Canada in several versions. These included Mk Is with 
Merlin Ills, Mk Xs with Packard-built Merlin 28s, Mk 
Xs with Canadian equipment and Mk Xils with Merlin 
295 and 12-gun or (Mk XILA} eight-gua armament 


Skis were developed in Canada to allow the Hurricane 
(a Mk XII above) to operate from snow. 


‘Twenty-four Hurricane Is were delivered to Yugoslavia 
1998-40, and a further 100 were to have been built by 
Zmaj (60) and Rogozarski (40), although, in the event 

only 20 were completed (by the former company). Bel 

gium also acquired a manufacturing licence for the Hur 

iene I in addition to purchasing 20 (of which 15 were 
delivered) from the UK. Eighty were ordered from the 
Belgian Avions Fairey of which only three were com: 
pleted, Max speed, 316 mph (508 kav/h) at 17,750 ft 
(5410 m), Time to 15,000 ft (4575 m), 6.3 min. Max 
range, 600 mis (966 km) at 175 mph (282 km/h). Empty 
weight, 5,085 lb (2 307 kg). Max loaded weight, 6,661 Ib 
(3.021 kg), Span, 40 ft O1n (12,191). Length, 31 ft 5 in 
(9,58 m). Height, 12 ft 112 in (3,95 m). Wing area, 

258 sq ft (23,97 m'), 


HAWKER HURRICANE Ito V_ UK 


On 11 June 1940, a Hurricane I airframe was flown with 
a two-stage supercharged Merlin XX rated at 1,300 hp 
it Sea lovel and 1,460 hp at 6,260 ft (1905 m). With the 
adoption of this engine, the fighter was designated 
Hurricane Il, deliveries commencing in September 
1940, The initial model, the Hurricane IIA Sts 1, retained 
the wings of the Mk I, the Srs 2 which followed 
bodying fuselage strengthening to cater for later wings 
featuring universal attachment points for external 
stores. Apart from early examples, the Srs 2 also in 
troduced an extra fuselage bay, increasing overall 
length by 7 in (18 cm). Srs 2 aircraft were followed from 
late 1940 by the Hurricane IIB, This was armed with 12 
0.303-in (7,7-mm) wing guns, and, during the course of 
1941, was followed in tum by the Hurricane TIC with 
four 20-mm Hispano cannon. All Hurricane Ils had pr 
vision for drop tanks, bombs ot other underwing store: 
During 1942, the Hurricane was superseded in the air 


air réle in UK-based squadrons, but continued to serve 
as a ground attack fighter, and a dedicated anti-armour 
version, the Hurricane IID mounting two 40-mm 
cannon and two 0,303-n (7,7-mm) guns, entered ser- 
vice mid-1942. The designation Hurricane III was 
assigned to a proposed British-built version with a 
Packard Merlin engine, and the Hurricane IV (initially 
known as the Mk HE with 270 aircraft being delivered 
before the designation change) featured a "low attack’ 
or universal armament wing which was wired to permit 
40-mm cannon, rockets or bombs to be carried. The pro- 
totype of this version was flown on 14 March 1943, pro- 
duction aircraft having either the Merlin 24 or 27, both 
being rated at 1,620hp, Two Mk IV airframes were 
flown with 1,700 hp Merlin 32 engines driving four 
bladed propellers and in this guise were designated as 
Hurricane Vs. Production of the Hurricane II totalled 
8,406 aircraft ~ of which almost 3,000 were supplied to 
the Soviet Union ~ and 794 Hurricane IVs were built 
‘The following data relate to the Mk IC. Max speed, 


(Immediately below) A Hurricane IIA of No 73 Sqn in 
the Western Desert, 1942. (Bottom) Hurricane IIC of No 1 
‘Sqn at RAF Acklington, summer 1942. 


HAWKER 


‘The first Hurricane IIC assigned to an operational 
fighter squadron in Portugal (above) at Ota in Sept 
1943. (Below) A Mik IIC night fighter of No 87 Sqn, 


327 mph (526 km/h) at 18,000 ft (5 486 m), Initial climb, 
2,760 ft/aun (13,9 m/sec). Range (internal fuel), 460 mis 
(740 km) at 178 mph (286 kim). Empty weight, 6,658 Ib 
(2 566 ka), Max loaded weight, 8,044 Ib (3 648 kg) 
Span, 40 Oin (12,19 m), Length, 32 ft 3 1n (9,89 m) 
Height, 13 ft 31n (4,04 m). Wing area, 258 6q ft 
(23,97) 


— (Below) Marking the end of production of 12,975, the 


final Hurricane was named "The Last of the Many’ 
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HAWKER SEA HURRICANE UK 


Adaptation of the shore-based Hurricane fighter for 
naval use was initiated early in 1941 by the fitting of 
\V-frame arrester hook and catapult spools for trials pur 
poses, Some 300 Hurricane Is were assigned for adap: 
tation as Sea Hurricanes, the first 60 for catapult 
launching from CAM (Catapult Aircraft Merchantman) 
ships being known as Sea Hurricane IAs and lacking 
arrester hooks, Subsequent aircraft fitted with hooks 
for conventional shipboard operation became Sea Hur 
ticane IBS. FAA squadrons began reforming on the Sea 
Hurricane IB from early 1941, this model being joined by 
the MKIC from early 1942. This was essentially the mat 
ing of the Hurricane TIC outer wing panels mounting 
four 20-mm cannon with the navalised airframe and 
Merlin Ill engine of the late-series Hurricane I. Prom 
late 1942, the Sea Hurricane IIC appeared, this being a 
conversion of the Hurricane IC with the Merlin XX 
engine. One other version of the naval fighter was the 
Canadian-built Sea Hurricane XIIA, which was 


Flying in 1991, The Fighter Collection's Sea Hurricane 
XII (right) bore the markings of No 71 “Eagle” Sqn. 
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powered by the Packard-built Merlin 29 engine and re- 
verted to the armament of eight wing-mounted 0.903-in 
(7,7-mm) guns. By the end of 1943, the Sea Hurricane 
had been superseded in most squadrons, but it was not 
‘until April 1944 that the last FAA unit equipped with 
this fighter was to be disembarked. No precise records 
survive of the number of Sea Hurricanes supplied to the 
FAA, but it is known that contracts for at least 800 air- 
craft (some built as Sea Hurricanes, as well as conver- 
sions, the latter including Canadian production conver- 


With arrester hook extended, a Sea Hurricane IB 
(below) picks up the wires on HMS Angus in 1943. 


sions) were issued, and almost 600 were included in 
the Royal Navy inventory by mid-1942. The following 
data relate to the Sea Hurricane IIC. Max speed, 
342 mph (550 kun/h) at 22,000 ft (6 705m). Time to 
22,000 ft (6705 m), 9.1 min. Range (internal fuel), 
460 mis (740 km) at 212 mph (341 km/h) at 20,000 ft 
(6100 m). Empty weight, 5.800 lb (2.631 kg). Max 
Joaded weight, 7.800 lb (3538 kg). Dimensions as for 
Hurricane IC. 


HAWKER HOTSPUR UK 


When, in 1935, Specification F.9/35 was issued for a 
‘two-seat interceptor fighter to replace the Demon, both 
Hawker and Boulton Paul tendered proposals for air 
craft fitted with the Boulton Paul turret mounting four 
0.303-tn (7,7-mm) machine guns. Hawker's submission 
was based on redesign of the Henley light bomber, pro- 
totype construction of which had just commenced. Like 
the Henley, it utilised standard Hurricane outer wing 
panels. Dubbed Hotspur, the prototype of the two-seat 
fighter was not flown until 14 June 1938, and then with 
only a wooden mock-up of the turret and with ballast 
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Concentration on the Hurricane precluded 
development of the Hotspur (above and below). 


equivalent to the weight of armament. Powered by 4 
1,030 hp Rolls-Royce Merlin Il, the Hotspur proved 
faster than the competitive Boulton Paul Deflant, but as 
Hawker and its parent Group were fully committed to 
production of the Hurricane, no effort was made to 
bring the prototype Hotspur up to representative Ser: 
Vice standard and development was discontinued, the 
aircraft subsequently being utilised for flap and dive 
brake development. The following data relate to the air: 
craft as flown with mock-up turret. Max speed, 316 mph 
(509 km/h) at 16,800 ft (4 815 m), Time to 15,000 ft 
(4.575 m), 10.85 min. Empty weight, 5,800 lb (2 631 kg). 
Loaded weight, 7.650 lb (3470 kg). Span, 47 ft 10!4 in 
(14,59 m). Length, 36 ft 145 in (11,01 m). Height, 14 ft 4 in 
(4.37 m). Wing area, 342 5q ft (31,77 m’), 


HAWKER TORNADO UK 


‘Sydney Camm and his team responded to Specification 
F.18/37 which called for a single-seat interceptor, with 
two tenders. One was referred to as the "R-type" and 
the other as the "N-typo". These were to tse funda: 
mentally similar airframes and differ essentially in the 
type of engine installed. The former, which was to be 
named Tornado, initially appeared the most promising 
‘and was powered by a 24-cylinder X-type Rolls-Royce 
‘Vulture ~ basically two 12-cylinder Peregrine V engines 
driving @ common crankshaft. The frst of two proto- 
types was flown on 6 October 1939 with a 1,760 hp Vul- 
ture Il, provision being made for an armament of 12 


The first Tornado prototype (above) with initial ventral 
radiator bath and (below) the definitive chin-type 
radiator on the second prototype. 
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0,303-in (7,7-mm) machine guns. The similarly 
powered second prototype, flown on 5 December 1940, 
had provision for a four 20-mm cannon armament. A 
‘Tomaco assembly line was laid down by Avro, the pro- 
duction model being intended to receive the Vulture V 
of 1,980 hp, with which both prototypes were re- 
engined. The Vulture, meanwhile, was suffering 
various problems, such as connecting rod bot failures, 
and as the Merlin possessed absolute priority, Rolis 
Royce was forced to abandon the production of this 
X-type engine. This led to cancellation of the initial pro- 
duction batch of 201 Tornados, only one production 
example being completed and flown on29 August 1941 
Approval was also given for completion of a third Tor- 
nado prototype with a 2,210 hp Bristol Centaurus CE.4S 
18-cylinder air-cooled radial engine, this flying on 23 
October 1941, The following data relate to the Vulture 
‘V-powered aircraft. Max speed, 398 mph (640 kan/h) at 
£23,000 ft (7 010 m). Time to 20,000 ft (6 100 m), 7.2 min. 
Empty weight, 8,377 lb (3800 kg). Loaded weight, 
10,668 lb (4 839 kg), Span, 41 ft 11 in (12,77 m). Length 
982 ft 10 in (10,00 m). Height. 14 ft Bin (447m). Wing 
area, 283 sq ft (26,29 mm") 


HAWKER TYPHOON UK 


‘The fighter design to F.18/37 tendered by Hawker as 
the "'N-type" (see previous entry) differed primarily in 
having a 24-cylinder H-type Napier Sabre engine 


‘The Typhoon IB was used by No 267 Sqn (above) to fly 
bomber-intercept patrols trom Exeter in 1942, 


Named Typhoon, the first of two prototypes ordered on 
30 August 1938 was flown on 24 February 1940, Gloster 
Aircraft being allocated production responsibility, Like 
the Tornado, the Typhoon could be fitted with either 12 
0,903-in (7,7-mm) machine guns (Mk 1A) or four 20-mm 
cannon (Mk IB), The first production aircraft flew on 27 
‘May 1941 with the 2,100 hp Sabre engine and machine 
gun armament; about 105 aircraft were tobe completed. 
‘with this armament owing to a shortage of cannon feed 
mechanisms, but the 2,180 hp Sabre IIA and cannon 
‘armament were soon standardised. The 2,200 hp Sabre 
IIB and 2,260 hp IIC progressively supplanted the IIA in 
the Typhoon, which began to enter squadton service in 
September 1941. Its disappointing climb rate and ex- 
tremely poor altitude performance restricted the 
‘Typhoon to the low-altitude rdle, its potential being 


‘The early framed cabin on the Typhoon IB (below) gave 
‘way later to a one-piece stiding canopy. 


(Above, top) Typhoon IB of No 440 (RCAF) Sqn at Goch 
(Laarbruch) for close-support bombing, 1945. 
(immediately above) Mk IB, No 175 Sqn, Celle, 1945. 


fully exploited as a ground attack fighter with external 
ordnance. An original pair of 260-1b (113-kg) bombs was 
eventually increased to two 1,000-Ib (454-Kg) bombs or 
eight 60-Ib (27-kg) rockets. A total of 3,315 production 
‘Typhoons was delivered, the last reaching the RAF as 
late as November 1945, By this time this Hawker fighter 
had already been largely replaced by the more effica 
cious Tempest. Some 60 aircraft were fitted with 
ablique and vertical cameras as Typhoon FR Mk IBs, 
one was tested as a night fighter with AI Mk IV radar 
and another was tested with an annular radiator. The 
following data relate to the MkIB. Max speed, 405 mph 
(652 kam/h) at 18,000 ft (5 485 m), 374 mph (602 km/h) at 
5,500 ft (1675 m). Range (clean on internal fuel), 
610 mis (982 km). Empty weight, 9.800 lb (4 445 kg) 
Max loaded weight, 13,980 Ib (6 341 kg). Span, 41 ft 7 in 
(12,67 m). Length, 31 ft 11 1n (9,73 m). Height, 16 tt 374 in 
(4,86 m). Wing area, 249 sq ft (23,13 m’) 


(Below) Hawker Typhoon IB with definitive canopy. 


HAWKER TEMPEST I UK 


‘Tendered to Specification F.10/41 and originally known 
as the Typhoon Il, the Tempest was an evolution of the 
‘Typhoon. As.aresult of a process of incremental design, 
itbecame progressively more different, both externally 


and internally. Based on the use of a wing with a new, 
thinner aerofoil section and of semi-elliptical planform, 
it featured a 21-in (53-cm) lengthening of the forward 
fuselage (to permit introduction of more fuselage fuel 
tankage to compensate for that lost in the wing), a 
2,340 hp Sabre IV and wing leading-edge radiators, 
‘Two prototypes were ordered initially, but a further 
four were subsequently added to the programme to in- 
vestigate the possibilities of alternative engines. Two 
of the additional prototypes were to be fitted with the 
Centaurus V (as Mic Its) and the others with the Griffon 
IIB (Mk If) ot self-contained Griffon 61 (Mi IV). In the 
event, the Griffon-engined prototypes were not com: 
pletedt as Temposts, and because of difficulties with the 


Remaining in prototype status, the Mk I (above) was 
the fastest of the Tempest series of fighters, 


Sabre1V, one of the two Tempest I prototypes was com: 
pleted with a Sabre Il engine with chin-type radiator 
bath as the prototype Tempest V, this being the first 
prototype to fly. A production contract had been placed. 
in August 1942 for 400 Tempest Is, but the delays with 
‘the Sabre IV led to this contract being transferred tothe 
‘Tempest V. The Tempest I prototype was eventually 
flown on 24 February 1943, and proved tobe the fastest 
of the Tempest series of fighters, but development was, 
abandoned when Napier failed to persist with the 
Sabre IV engine. Max speed, 466 mph (750 km/h) at 
24,500 ft (7470). Time to 15,000 ft (4 755 m), 
4.25 min. Range, 770 mls (1240 km). Loaded weight, 
11,050 Ib (6 012 kg). Span, 41 ft On (12,49 m). Length, 
33 ft 7 in (10,24 m). Height, 16 ft 0 in (4,88 m). Wing 
area, 310 sq ft (28,80 m'). 


HAWKER TEMPEST II UK 


Destined to become the RAF's last single-seat, single: 
piston-engined fighter to enter production, the Tem- 
pest II was actually preceded into service by the Tem 
pest V, deliveries of the former not commencing until 
October 1944. The first of two Tempest II prototypes 
was flown on 28 June 1943 with a Centaurus IV 18 
cylinder radial engine. The production model had the 
2,520 hp Centaurus V or VI and an armament of four 
20-mm cannon. The Tempest Il was intended primarily 
for use by Tiger Force in operations against the 
Japanese, but these plans came to naught and this ver- 
sion of the fighter was only to see post-war service, 452 
examples being built of which the last 300 or so were 
delivered after World War II. These equipped eight 
RAF squadrons; 89 ex-RAF aircraft were supplied to 
the Indian Air Force from 1947, and a further 24 to the 
Pakistan Air Force. Max speed. 440 mph (708 km/h) at 
15,900 ft (4 845m), 417 mph (671 km/h) at 5,000 ft 
(1526 m). Initial climb, 4,620 ft/min (22,96 m/sec). 
Range (internal fuel), 775 mis (1247 km) at 210 mph 


(Above, top) Tempest Il, No 3 Sqn, Indian Air Force, at 
Kolar, early "fifties. (Immediately above) Tempest Il, No 
54 Sqn, RAF Chilbolton, 1946. 


(398 kra/h), Empty weight, 9,300 Ib (4 218 kg), Max 
loaded weight, 13,900 lb (6305 kg). Span, 41 ft 0in 
(12:49 m), Length, $4 ft § in (10.49 m) Height. 16 f 6 in 
(4,72 m). Wing area, 303.7 sq ft (28,21 m*) 


Intended for service with Tiger Force, the Tempest II 
(above and below) was too late for combat. 


I 
(0) 


Despite its earlier mark number, the Tempest II (below) 
actually followed the Mic V into service. 


HAWKER TEMPEST V & VI 


Bocause of the urgency attached to the delivery of Tem: 
[pests to the RAF, it was decided to proceed with pro 
duction of a version using a Typhoon-type Sabre IIA in 
stallation as the Tempest V. A produetion contract was 
awarded in February 1942, more than six months before 
the initial flight of the Tempest V prototype on 2 Sep- 
tember 1942. The 2,180 hp Sabre IIA-powered first pro- 


(Right upper) Tempest V Srs 1 of No 486 (RNZAF) Sqn at 
Newchurch for anti-V1 patrols in 1944. (Right lower) 
‘Tempest VI, No 213 Sqn, Nicosia, Cyprus, 1947. 


Short-barrel cannon were a distinguishing feature of 
the Tempest V Srs 2 (above) flown by No 501 (County of 
Gloucester) Sqn, RAUXAF (below). 


duction example followed on 21 June 1943, and the 
Tempest V entered service in April 1944. Armament 
comprised four 20-mm cannon, the 2,200 hp Sabre IIB 
and the 2,260 hp Sabre IIC being progressively in 
stalled in production batches. Total orders were placed 
for 1,149 Sabre-engined Tempests of which the final 300 
were to have been to Mk VI standard. In the event, only 
142 of the latter were completed. The Tempest VI 
which flew as a prototype on 9 May 1944, differed from 
the Mk V in having a 2,340 hp Sabre VA engine, but was 
too late to see operational service. Nine RAF squadrons 
received the Tempest VI post-war, the last of these 
being withdrawn in 1949. The following data relate to 
the Mk V, Max speed. 435 mph (700 kavh) at 17,000 ft 
(5 180 m), 392 mph (631 km/h) at sea level. Initial climb, 
4,700 ft/min (23,9 m/sec). Range (internal fuel), 740 mis 
(1191 km). Empty weight, 9,250 Ib (4 196 kg). Max 
loaded weight, 13,640 lb (6187 kg). Span, 41 ft in 
(12,49 m), Length, 33 ft 8 in (10,26 m), Height, 16 fe 1 in 
(4,90), Wing area, 302 sq ft (28,05 m*) 


6m 


‘The Tempest V Srs 2 (above) was the only version to 
see combat in WWIL (Below) A Griffon engine 
installation was featured by the second Fury to fly. 


HAWKER FURY UK 
Heavily influenced by examination of the Focke-Wulf 
Fw 190A, Hawker evolved a smaller, lighter version of 
the Tempest, the fundamental change being elimina: 
tion of the existing wing centre section. Early in 1943, 
Specification F.2/43 was drawn up around this project, 
the requirement subsequently being pooled with 
1N.7/43 calling for a shipboard interceptor. Hawker took 
responsibility for development of the land-based 
fighter and Boulton Paul adapted the aircraft for carrier 
operation. Apart from smaller overall dimensions, the 
nw fighter, which was tobe named Fury, differed from 
preceding Hawker fighters in having a fuselage of 
monocoque construction throughout. Various alterna: 
tive engines were considered, the first Fury prototype 
fying on 1 September 1944 with a Centaurus XI and a 
second on 27 November 1944 with a Griffon 85, the 
latter subsequently being re-engined with a Centaurus 
XV. The third prototype to fly was also fitted with the 
last-mentioned engine and flew on 25 July 1945, The 
Second prototype had again been re-engined mean 
while, flying with a Napier Sabre VII rated at 3,056 hp at 
2,280 ft (685m) with which it attained a speed of 
483 mph (777 km/h) at 18,500 ft (5 640 m), Although 
production contracts were prepared for 200 Furies for 


(Above) The second Fury prototype (third to fly) was 
fitted with the definitive Centaurus engine, 
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(Above) A Fury FB Mk 60 of Pakistan Air Force’s No 9 Sqn, first in 
the service to equip on this type. (Below) A Sea Fury Mk 50 serving 
‘with No 860 Sqn of the Dutch MLD, 1961. 


the RAF, these were cancelled at the end of World War 
TL The following data relate to the Fury powered by the 
2,400 hp Bristol Centaurus XV radial. Max speed, 
455 mph (732 km/h) at 24,000 fe (7 315 m). Initial climb, 
4,300 ft/min (21,8 m/sec), Empty weight, 8,615 Ib 
(3.908 kg). Loaded weight, 11,675 lb (5296 kg). Span, 
38 fr 4% In (11,69 m). Length, 34 ft 7 in (10,54 m). 

Height, 14 ft 7% in (4,46 m). Wing area, 284.5 sq ft 
(26,43 m*) 


‘A Napier Sabre VI engine was fitted as a trial 
installation in the third Fury prototype (below). 


HAWKER SEA FURY 


Evolved in parallel with the shore-based Fury, the first 
somi-navalised prototype of the Sea Fury (lacking wing 
folding facilities) was flown on 21 February 1945. A 
(fully-navalised) second protatype flew eight months 
later, on 12 October, powered by a Bristol Centaurus 18 
radial ratod at 2,560 hp at 4,000 ft (1220 m), The first 
example ofthe initial production version, the Sea Pury F 
Mic 10, was flown on 7 September 1946. The F Mk 10 
entored Royal Navy service in the spring of the follow: 
ing year, 60 being built before being succeeded by the 
FB Mk 1i which supplemented the four 20-mm cannon 
‘armament with external ordnance. A total of 615 FB Mk 
Ms had been built when production terminated in 
November 1950, a number of these being supplied to 
the Australian and Canadian navies. Reconditioned air- 
craft were later sold to Burma (18) and Cuba (15). Export 
contracts comprised 22 (as F Mk 60s and FB Mik6ts) and 
25 licence-built by Fokker for the Netherlands, 55 of a 
shore-based version for Iraq and 87 similar aircraft 
(plus the second Fury prototype and five Sea Fury con: 


‘The Fury FB Mk 60 (above) flew with the Pakistan Air 
Force. (Below) The standard Sea Fury FB Mk 11. 


versions) for Pakistan. The following data relate to the 
FB Mk 11. Max speed, 460 mph (740 km/h) at 18,000 ft 
(6 485 m). Initial climb, 4,320 ft/min (21,9 m/sec). Range 
(internal fuel), 700 mis (1126 km). Empty weight 
9,240 lb (4191 kg). Max loaded weight, 14,650 1b 
(6 645 kg). Span, 38 ft 4% in (11,69 m). Length, 34 ft 8 in 
(10,56 m), Height, 15 ft 10% i (4,84 m). Wing area, 
280 sq ft (26,01 m1°) 


‘Twenty-two Sea Furies (below) for Nos 3 and 860 Sqns 
‘MLD, were supplemented by 25 more built by Fokker. 


UK 


HAWKER SEA HAWK 
Conceived as the P.1040 land-based interceptor, in 
which form it was first flown on 2 September 1947, the 
‘Sea Hawk was a navalised adaptation of the basic de: 
sign, a prototype of the shipboard fighter flying on 3 
September 1948, The first production model, the Sea 
Haws F Mk 1 (96 built), flew on 14 November 1951, this 
being followed by the F Mk 2 (40 built) with fully 
powered aileron controls. The Mks 1 and 2 were 
powered by the 6,000 Ib st (2.268 kgp) Rolls-Royce 
Nene 101 turbojet and carried an armament of four 
20-mm cannon, The similarly-powered FB Mk 3 (116 
built) and FGA Mk 4 (97 built) featured a strengthened 
wing permitting extemal loads to be carried for the 
fighter-bomber and close air support roles respectively. 
The re-engining of FB Mk 3 and FGA Mk 4 airframes 
‘with the 5,200 tb st (2 359 kgp) Nene 103 produced the 
FB Mk 6 and FGA Mk 6, and 86 of the latter were built 
from scratch. Deliveries of the FGA Mk 6 were com: 
pleted early in 1956, followed by 22 similar FGA Mk 50s 
for the Netherlands and 66 (Mks 100 and 101) for Ger 
many. Nine ex-RN Sea Hawk FB Mk 35 refurbished to 
FGA Mk 6 standards by Armstrong Whitworth were 
accepted by the Indian Navy in 1960. Production term! 
‘nated in 1961 with a batch of 14 FGA Mk 6s for India. 


Hawker's first jet fighter, the P.1040 prototype (below) 


Jed to the navalised Soa Hawk, 


‘These were later supplemented in Indian service by 22 
refurbished ex-RN Sea Hawk FGA Mk 63 and 28 ex: 
German Marinefieger Sea Hawk Mks 100 and 101, the 
latter with Ekco 38B search radar. The service of the 
Sea Hawk with the Indian Navy terminated in May 
1983, The following data relate to the FGA Mk 6, Max 
speed, 599 mph (964 kau/h) at seq level. Initial climb, 
5,700 ft/min (28,95 m/sec). Range (internal fuel), 
480 mis (772 km). Empty weight. 9,2781b (4208 kg), 
Max loaded weight, 16,153 Ib (7 227 kg). Span, 39 ft 0 in 
(11,89 m), Length, 39 ft 8 in (12,09 1m). Height, 8 ft 8 in 
(2.64 m), Wing area, 278 sq ft (25,83 m*), 


(Above) The Sea Hawk FGA Mk 6 and (below) a Mk 100 
as supplied to the German Marineflieger, showing the 
taller fin of the latter mark. 


(Above) Sea Hawk FB Mk 3 of No 802 Sqn aboard HMS 
Albion for the Suez. campaign in 1956, 


(Below) Sea Hawk FGA Mk 4 preserved by the RN 
Historic Flight, in the 1960 markings of No 806 Sqn. 
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HAWKER P.1081 UK 


mi 

ia —__—. 
Developed as a result of Australian interest in an oper 

“) ‘ational fighter version of the P.1052 swept-wing re 
search aircraft, the P.1081 was a rebuild of the second 
P.1052 incorporating a straight-through (as opposed to 
bifurcated) jet pipe and a new all-swept tail. Non-avail: 
‘ability of the Rolls-Royce Tay turbojet proposed for in 
stallation resulted in retention of the original 5,000 Ib st 

, (2.268 kg) Nene R.N.2. With this power plant, the P.1081 

‘was flown on 19 June 1950, Consideration was given to 
building second, fully representative prototype with a 
four 20-tm cannon armament and an afterburning Tay 
engine, but, on 14 November 1950, further work on the 
Australian project was cancelled. ‘The sole P.1081 was 
subsequently transferred to the RAE, but was des 
troyed in an accident on 3 April 1951. Max speed, 
695 mph (1119 kna/h) at sea level. Time to 35,000 ft 
(10 670 m), 9.2 min, Empty weight. 11,200 lb (5 080 kg). 
Loaded weight, 14,480 lb (6 568 kg). Span, 31 ft 6 in 
(9,60 m), Length, 37 ft 4 in (11,38 m). Height, 13 ft 3in 

/22 (4,04 m). Wing area, 268 sq ft (23,97 m*) 
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Aimed at an Australian requirement, the P.1081 (above 

= ‘and below) was a rebuild of the P.1052. 
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he HAWKER HUNTER UK 
The first genuinely transonic British service aircraft 
the Hunter first flew on 21 July 1951. Both first and 
second prototypes were powered by the Rolls-Royce 
‘Avon, a third prototype, flown on 30 November 1952, 
having an Armstrong Siddeley Sapphire, The first pro- 

duction model, the F Mk 1 (139 built) flew on 16 May 
(Right) A Hunter F Mic 56 in service with the final IAF 

=| squadron on the type, No 20 at Kalaikunda, 1990. 


1953 with an armament of four 30-mm Aden cannon 
‘and a 7,500 lb st (3 402 kgp) Avon 107. The first F Mk 2 
(45 built) with an 8,000 Ib st (3.629 kgp) Sapphire 101 
followed on 14 October 1953. These versions briefly 
‘equipped four and two RAF squadrons respectively 


Serving in tho réle of a target tug, a Fokker-built 
Hunter F Mk 4 (above) of No 323 Sqn, KLu. 


‘Tho next production models, the F Mk 4 (365 built) and 
ik 5 (105 built), with Avon and Sapphire, introduced 
nal wing fuel and provision for drop tanks, Export 
‘contracts for aircraft similar to the F Mk4 comprised 120 
Mk 50s for Sweden and 30 Mk 51s for Denmark. Sixteen 
converted from ex-RAF F Mk 4s were supplied to Peru 
as Mk 52s. The F Mk 6 (383 built) introduced the 


(Above) Hunter F Mk §6 of No 7 Squadron, IAF, in 1958 
and (below) a Singaporean Mk 74 of No 140 (Osprey) 
Sqn at Paya Lebar in the mid ‘eighties. 


(Above) Hunter F Mk 6 in 1974 from 229 OCU (234 Sqn), 
RAF Chivenor, and (below) the Hunter FGA Mk 9, 


! 
—— 


10,150 tb st (4 605 kgp) Avon 207. Export contracts for 
aircraft basically similar to the F Mk 6 comprised 144 Mk 
56s (plus 16 converted ex-RAF F Mk 6s) for India and 100 
Mk 585 for Switzerland. Licence manufacture of 96 Mk 
49 and 93 Mk 6s was undertaken in the Netherlands, 
and 111 Mk 4s and 144 Mk 6s in Belgium. Production of 
the Hunter continued into 1959, with a total of 1,972 (in 
uding taining variants) being completed. Of these, 
almost one-third were later to be refurbished and con 
verted for a variety of roles for the RAF and a dozen 
overseas customers. Some 126 F Mk 6s were modified 
for the RAF for the fighter ground attack rble as FGA Mk 
95 and 34 for the reconnaissance mission as FR Mk 10s 
The following data relate to the F Mk 6. Max speed, 
623 mph (1 002 km/h) at 36,000 ft (10 976 m), 715 mph 
(1180 km/h) at sea level. Initial climb, 17,200 fe/min 


HAWKER 


(87,37 m/sec), Ferry range (max external fuel), 
1,900 mls (2.068 km), Empty equipped weight, 14.122 lb 
(6406 kg). Loaded weight (clean), 17,750 lb (8 051 ka). 
Span, 33 ft 8 in (10,25 m). Length, 45 ft 104 in (13,98 m). 
Height, 13 ft Zin (4,02 m). Wing area, 249 sqft 
(32,42 m’), 


HAWKER SIDDELEY KESTREL UK 


The Kestrel FGA Mk 1 ground attack fighter was an 
‘operational evaluation derivative of the P-1127 V/STOL 
(vertical and short take-off and landing) aircraft, de- 
velopment of which was initiated as a private venture 
in 1957. Six prototypes of the P-1127 were built, the first ‘The first Heinkel single-seat fighter was the HD 23 
of these rising vertically on the vectored thrust of an (right), which was also known as the Aichi Type H 


11,300 lb st (5 126 kgp) Pegasus 2 engine on 21 October (above) in Japan, which bought two. 
1960, followed by its first conventional flight on 13 


March 1961. Nine evaluation aircraft were ordered for [ 
‘Tripartite (British-US-German) evaluation trials as Kes- Koy to Newtcer Homer FA MKS: che sre cata clad Piper torres 
tuel FGA Mkts, these introducing a fully-swept wing. & 8000 oa: 
taller vertical tail, a bulged and slightly lengthened Spee ak pee tla Pf 
fuselage and a 15,000 lb st (6 804 kgp) Pegasus § 4 Ram ar riake 4 Comrarieatcon pared 5 Eng Carter el ane 
4 Camera port ‘5 Fuselage dotie frame bukrend {6 Arcandtiong system 
5 Radar ranging eqaomont 156 Bouncy lye tet, [7 Eng take compressa ace 
6 Camera acess pant 57 Secondary a eae door, song saded 8B Ar condoning prt-cooler 
7 Gmneanea $8 take uct cancion 18 Cosing a ot Kas 
{8 Gourd presmsaaton comecten 18 Forward tegen 90 Fer spa toc try 
‘None 000 (© Sartor means oct 11 Alero cont ode 
10 Onyger bots (8 Sartor) wr ta tare 
14 FF borat 2 2300p oo (080-9 o0 tak 
12 Bacronca equpirert 3 ead pen meartng 
13 Nosewheel bay 6 nasa ede doy toot 
14 Desig Rd Tank {6 s00.inp al) crop tank 
15 Pronsurcaten corte ven (6 Ostowd pyon mounting 
First of the Kostrel FGA Mk 15 (above) built for the 16 Cockpt tent bubhead 7 Weg ence 
‘Tripartite Squadron at RAP West Raynham in 1964. 17 None uncarcarige 8 Lsadeg ape extension 
18 Noone tons 08 Str ravgaten it 
engin, The first of these flew on 7 March 1964. A Tri ae 1 Serewe weg - 
partite Trials Squadron existed from 15 October 1964 |  Commrmurapat hE 
until 30 November 1966, after which six of the Kestrels 12 Gn bast cancace ortectors 73 Sertowd aleen 
were transferred to the USA where they were desig- 13 Fuss pecs 174 baron cna Fo sage 
nated XV-6As. The Kestrel featured two wing hard- & Raapoal wecaoee 78 Fao anon scion Gop te 
points each capable of lifting gun pods or stores of up to ete cn Kean ance 
1,000 ib (454 kg), The Kestrel was to provide the basis ae aie — 
{or the British Aerospace Harrier (and McDonnell i Comalcceen 70 Pep ereoeoreang pot 
Douglas AV-8B) close support and tactical reconnais 39 Cocnpt secon tage hares 79 Stxtowd man indecariage monte 
sance aircraft. Max speed, 663 mph (1 067 kz/h) at sea 30 Rearward sicing cock canapy cower 8D Fetraction jack < 
Jevel. Endurance (VTOL operation), 36 min at sea level. eee eee 
Empty weight, 9,800 lb (4445 kg). Loaded weight ppg aoe! 
(VTOL), 12,400 Ib (6625 kg), (STOL), 15,6001b | 34 puorspan saeconase é 
(7031 kg). Span, 22 ft 10 in (6,96 m). Length, 42f 6in | 35 Cynon bare noes 
(12,95 m), Height, 10 ft.9 in (3,28 m). Wing area, 186 sq ft 3 Preumatec ster a totes 


47.28 a) 3 Govt conoy erage mise 
238 Coc eapressr bund 

Here with a two-seat Hunter T Mk 7, the first Kestrel aes 

FGA Mk 1 (below) later went to the USA. ii fameienme 


HEINKEL HD 23 Germany 


‘The first single-seat fighter to be designed by the Ernst 
Heinkel Flugzeugwerke, which had been established 
‘at Warnemtinde on 1 December 1922, the HD 23 was de- 
veloped under Japanese contract, A shipboard aero- 
plane suitable for catapult launch, the HD 23 was a 
single-bay equi-span staggered biplane of mixed con- 
struction, the two prototypes being respectively 
powered by a 12-cylinder water-cooled BMW Via 
engine rated at 660 hp and an Hispano-Suiza 12Ha of 
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450 hp. Armament comprised two synchronised 
7,7-mm machine guns and an unusual feature of the de- 
sign was the lower portion of the fuselage, which, built 
con the lines of a boat huil, was watertight and incorpor- 
ated flotation bags for emergency alighting on the 
‘water. The first of two prototypes built by the parent 
company was flown in 1925, both being shipped to 
Japan in 1927 for evaluation by the Imperial Navy. Two 
further examples were built by Aichi in 1927 as the 
‘Type H, these featuring a jettisonable undercarriage 
and movable wing slats. Although all four aircraft were 
extensively evaluated, the HD 23 was overweight, pos- 
‘sessed poor manoeuvrability and was unstable at low 
speeds. Max speed, 155 mph (249 km/h) at sea level 
Time to 3,280 fe (1 000 m), 2,2 min, to 6,560 f (2 000 m), 
4.69 min, Empty weight, 3,241 Ib (1470kg). Loaded 
weight, 4,563 Ib (2.070 kg). Span, 35 ft 6¥ in (10,80 m) 


Length, 24 ft 944 in (7.55 m). Height, 11 ft 176 in (3,40 m), 
Wing area, 360.19 sq ft (35,32 m"). 


HEINKEL HD 26 


A single-seat, twin-float, fighter-reconnaissance air- 
craft developed in parallel with the HD 23 and similarly 
built against a Japanese contract, the HD 26 was in- 
tended for launch from a gun turret on the battleship 
‘Nagato. Of wooden construction and carrying an arma- 
ment of one 7,7-mm synchronised machine gun, the HD 
26 was powered by a 300 hp Hispano-Suiza HS 8 eight- 
‘cylinder water-cooled engine. The sole prototype built 
by the parent company underwent flight vesting and 
‘catapult launching trials at Wamemunde in the sum- 
‘mer of 1925 before being shipped to Japan. A second 


Germany 
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example was built in Japan by Aichi, this having a 
420 hp British Jupiter VI nine-cylinder radial, and the 
two aircraft were operated from the turrets of the 
Nagato and the cruiser Furutaka, but the advent of 
‘catapult launching rendered the HD 26 obsolete. The 
following data relate to the HS-8 powered prototype. 
‘Max speed, 115 mph (185 km/h) at sea level. Time to 
9,840 ft (3.000 m), 7.5 min. Empty weight, 2,535 1b 
(1150 kg). Loaded weight, 3,697 Ib (1677 kg). Span, 
38ft 8¥2in (11,80m). Length, 27 ft 8% in (8,44 m). 
Height, 11 ft 9¥4 in (3,59 m). Wing area, 407.3 sq ft 
(37,84 m), 


HEINKEL HD 37 Germany 


Heinkel built a small batch of its HD 37¢ fighters 
(above and below) for export to the Soviet Union. 


‘Supplementing the HD 37 fighter purchased from 
Germany, the Soviet Union built 134 during 1932-1994 
under licence with the designation 1-7 (below). 


Developed with the encouragement of the Fliegerstab 
of the Reichswehrministerium, the HD 37 single-seat 
fighter was a single-bay staggered biplane powered by 
750 hp BMW V17,32 water-cooled engine and armed 
with twin 7,7-mm machine guns. The first prototype, 
the HD 37a, was flown in 1928 and was of mixed con 
struction with fabric- and plywood-covered wooden 
wings and a fabric-covered, steel-tube fuselage. 
Although the HD 37 failed to find favour with the clan 
destine Reichswehr alr arm, a small number was pur 
chased by the Soviet Union, together with a manufac: 
turing licence, 134 being built during 1992-24 under the 
designation 1-7 as interim equipment for Soviet fighter 
squadrons pending the availability of more advanced 
fighters of indigenous design. The HD 37c as built in 
the Soviet Union was powered by a licence-built ver 
sion of the BMW VI engine designated M-17, and ser 
vice phase-out commenced early in 1935. The following 
data relate to the Soviet-built HD 37c. Max speed, 
180 mph (290 km/h) at sea lovel, 172 mph (277 kawh) at 
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16,405 ft (5.000 m). Range, 435 mis (700 km). Climb to 
3,280 ft (1000 m), 2.0. min, to 9,840 ft (3000 m) in 
66min. Empty weight, 2,857 lb (1296 kg). Loaded 
weight, 3,812 Ib (1 729 kg). Span, 32 ft 935 1n (10,00 m). 
Length, 22 ft 9% in (6,95 m). Wing area, 287.6 sq ft 
(26,71 m*). 


Germany 


HEINKEL HD 38 


Closely related to the HD 37, the HD 38a (below) was 
also built in HD 38aw seaplane form (above). 


Following closely on the heels of the HD 37, and simi- 
larly powered by a 750 hp BMW VI 7,32 engine, but 
aerodynamically more refined than its predecessor, the 
HD 38 flew in prototype form in 1929. Structurally simi 
lar to the earlier fighter, but of equi-span, single-bay 
configuration, the HD 38 was designed with interchan 
geable wheel and twin float undercarriages, and was 
offered as both a shipboard (HD 38a) and land-based 
(HD 98b) fighter. The former was stressed for catapult 
launch as @ floatplane (HD 38aW) and the latter was 
offered with floats and a 310 hp Junkers L-5 engine (HD 
3BbW) as a fightar training seaplane. On 7 May 1929, 
the prototype, in HD 38aW form, established a class 
speed record at Wameminde, flying a 100-km (62-mile) 
closed circuit with a 500-kg (1,102-1b payload) at an 
average speed of 259.9 knvh (161.5 mph). The HD 38a 
was evaluated in October 1931 at the clandestine 
Reichswehr ait training centre at Lipetsk in the Soviet 
Union, and a batch of 12 was ordered to equip a naval 
fighter squadron. These were introduced into service in 


1934, but within the year had been transferred to the 
flying training school at Schleissheim. Max speed, 
177 mph (285 km/h) at sea level, Time to 3,280 ft 
(1000 m), 1.8 min, to 9,840 ¢ (3.000 m), 64 min. Empty 
woight, 3,119 lb (1435 kg), Loaded weight, 4,056 1b 
(1840 kg). Span, 32 ft 9%a in (10,00 m). Length, 23 ft 
7% in (7.20:m). Height, 11 fe 11% in (3,65 m). Wing area, 
324.54 5q ft (30,15 mr’) 


Germany 
By the beginning of the ‘thirties, the Emst Heinkel 
Flugzeugwerke was heavily committed to the design 
and development of aircraft for the Reichswehr: 
ministerium. To most a clandestinely formulated 
single-seat fighter requirement, the company produced 
the HD 43 which was flown in prototype form in 1931 
‘An unequal-span staggered biplane, the HD 43 fol 
Jowed the constructional methods of preceding Heinkel 
fighters, with wings built up on spruce boxspars and a 
welded steel-tube fuselage, the whole fabric covered, 
and power was provided by a 750 hp BMW VI 7,32 
engine. The HD 43 was evaluated against the Arado Ar 
65, the latter being selected for production for use by 
the so-called Reklameftiegerabteilung (Publicity Flying 
Department). A licence was sold to the Soviet Union. 
but, in the event, was not utilised, no series production 
of this Heinkel fighter being undertaken. Max speed, 
200 mplh (322 km/h). Time to 9,840 ft(3 000 m), 4.9 min 
Empty weight, 2,822 Ib (1 280 kg). Loaded weight 
3,748 Ib (1.700 kg). Span, 32 ft 9¥ in (10,00 m). Length. 
23 314 tn (7,10 m), Height, 10 f 974 in (9,30 m). Wing 
‘ar0a, 285.9 59 ft (26,56 m’) 


‘The HD 43 (below) remained a single prototype. 


HEINKEL He 49 Germany 
The addition of the Gunter brothers, Walter and Sieg: 
fried, to the Heinkel design staff was to result ina series 
of aircraft possessing an elegance of line that would 


‘The sole HD 43 (below) was designed to satisty a 
clandestine fighter requirement in Germany. 


First Giinter-designed fighter, the He 49a (above), and 
(below) the second prototype in He 49bw form. 


provide the indelible hallmark of the company’s aircraft 
of the mid and late thirties. The first Heinkel design 
which the Gunter brothers were p: 
was the He 49 single-bay single-seat fighter biplane 
powered by a 690 hp BMW VI 6,0 12-cylinder water 
cooled engine. Featuring an aerodynamically clean. 
low-drag fuselage and a semi-retractable radiator, the 
Ho 49 was of mixed construction with an armament of 
two 7,9-mm machine guns. The first prototype, the He 
49a, was flown in November 1932, and « second proto 
type, the He 49b with a 15.7-in (40-cm) rear fuselage 
lengthening, followed in February 1933, The second 
prototype was later fitted with a twin-float undercar 
riage as the He 49bW, and a third prototype, the He 49c. 
differed from the preceding aircraft in having a glycol 
cooled BMW VI 6,0 ZU engine. Numerous changes 
were embodied in a refined fourth prototype which 
emerged as the He S1 (which see). The follawing data 
relate to the He 49b with wheel undercarriage, Max 
peed, 202 mph (325 km/h) at sea level, 188 mph 
(302 km/h) at 11,486 ft (3 600 m). Time to 3,280 ft 
(1.000 m), 1.65 min, Loaded weight, 4,299 Ib (1 950 kg) 
Span, 96 ft 1 in (11,00 m). Length, 27 ft 0¥4 in (8,24 m). 
Wing area, 292.79 sq ft (27,20 m*) 


HEINKEL He 51 


Essentially @ refinement of the He 49c, the He Sa 
single-seat fighter designed by the Ginter brothers 
flew for the first time in the summer of 1933. Overall 
dimensions and basic structure remained virtually un 
changed, but in detail the new fighter differed mark 
edly from its progenitor. A single He Sta prototype was 
followed by nine pre-series He §1A-0 fighters for ser 
vice evaluation, and the initial production model, the 
He S1A-1, began to leave the assembly line in April 
1935. This was powered by a 750 hp BMW VI 7,2z 
liquid-cooled engine and was armed with two 7,9-mm 
machine guns. Production continued with the mini 
mally modified He 518-1 which had provision for a drop 
tank, and after 150 He 61As built by Heinkel and Arado, 
a further 150 He 518s were built by Arado and 200 by 


‘A Heinkel He 61-1 from the initial production batch in 
service with 1/JG 132 at Déberitz. 


Germany 


HEINKEL 


Heinkel He 518s were flown in Spain by (above) 1/JG 
88 as part of the Legion Condor in 1937. 


‘An He 518-2 fighter floatplane (below) serving with 
Ristenjagdgruppe 136 (later 1/JG 136), 


(Above) The He 51C close air support fighter. 


la. An additional 200 were ordered from Fieseler of 
which the last 100 were completed as He SICs. The 
latter wore intended primarily for close air support 
anits operating in Spain and had racks of six 22-Ib (10- 
kg) bombs. A total of 135 He 5is was shipped to Spain 
for use by the Legion Gondorand the Spanish National- 
ists, Forty-six of the He 518s were completed as twin 
float fighters (He 51B-2s), This type was withdrawn 
from first-line use and relegated to the Jagdfliegerschu- 
Jen in 1938. The following data relate to the He 818-1 
Max speed, 205 mph (330 km/h) at sea level, 193 mph 
(310 km/h) at 13,125 ft (4000 m). Range, 435 mis 
(700 km) at 137 mph (220 km/h) at 19,685 ft (6 000 m). 
Time to 3,280 ft (1000 m), 1.4 min. Empty weight, 
3,247 lb (1473 kg). Normal loaded weight, 4,189 1b 


(1.900 kg), Span, 36 fe 1n (11,00 m). Length, 27 ft 6% in 
(840m). Height, 10 ft 6 in (3,20 m). Wing area, 
2.79 sq ft (27,20 m*). 


HEINKEL He 112A 


The first low-wing cantilever monoplane fighter de 
signed by the Ginter brothers, the He 112 was to 
undergo an extraordinary process of incremental rede 
sign that would result in a totally different warplane, in 
its definitive production form, from that flown as a pro: 
totype in June 1935. The first prototype, the He 112 V1, 
was powered by a 696 hp Rolls-Royce Kestrel V, had a 
wing span of 41 ft 4 in (12,60) and a wing area of 
249,73 sq ft (23,20 m’). The second and third proto 
types, the He 112 V2 and V3, by which it was joined in 
November 1935 and January 1996 respectively, were 
powered by the 640 hp Junkers Jumo 210C and were 
initially otherwise similar until, in the spring of 1936, 


Germany 


(Above, top) He S1A-1 of 3.Staffel, Jagdgeschwader 233, 
Wien-Aspern, 1938, and (immediately above) He 51C-1, 
4.Staffel, Jagdaruppe 88, Spain, 1937, 
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‘span and wing area were reduced to 37 ft 8¥in 
(11,50 m) and 232.5 sq ft (21,60 m’). The fourth proto- 
type, the He 112 V4, was, in fact, the first pre-series He 
112A fighter with a 680 hp Jumo 210Da engine, a new 
wing of semi-elliptical planform and new horizontal tall 
surfaces. This aircraft was sent to Spain in December 
1936 for operational evaluation with the Legion Condor. 
‘Three further A-series aircraft were meanwhile com: 
pleted, these being the He 112 V5, which was essen- 
tially similar to the V4; the V6 with radiator bath and 
vertical tail changes, and the V8, which, completed 
after the A-series had been overtaken by the radically 
revised B-series, served as a Daimler-Benz engine test 
bed, being fitted with a 1,000 hp DB 600Aa. The V8 was 
later re-engined with the Jumo210Da, and, in February 


Powered by a Rolls-Royce Kestrel, the He 112 V1 
(above) differed notably from the He 112A (right). 


1937, assigned to the rocket propulsion development 
programme. The V3, V4, V5 and V6 were all fitted with 
twin 7,9-mm machine guns. The V5 was subsequently, 
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‘Serving as a test-bed for an engine-mounted cannon, 
the He 112 V5 (above) went to Spain in late 1936. 


modified to take an engine-mounted 20-mm cannon 
with which it was shipped to Spain, Dubbed the Kanon 
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voge! ("\Canon-Bird'), it saw operational use with the 
Legion Condor. The following data relate to the He 112 
V4 as representative of the A-series. Max speed, 
303 mph (488 km/h) at 11,485 ft (3 500 m). Time to 
3,280 ft (1.000 m), 1.57 min. Service ceiling, 26,245 ft 
(8000 m). Empty weight, 3,704 Ib (1680kg). Loaded 
weight, 4,916 Ib (2 230 kg). Span, 37 ft 8% in (11,50m) 
Length, 29 ft 64 in (9,00 m). Height, 12 fe 125 in (3,70 m) 
Wing area, 249.72 sq ft (23,20 m*). 


Heinkel He 1128-0 of Grupo 27 at Melilla in Spanish 
HEINKEL He 112B ‘Morocco (above) in 1944. (Below) The He 112B-1. 
Fundamentally a new design evolved under the super 
vision of DiplIng Heinrich Hertel, the He 112B pos: 
sessed no commonality with the preceding He 112A. 
Employing a lighter structure, a smaller, more highly 
loaded, truly elliptical single-spar wing with an aspect 
ratio of only 4.86:1.0, and an aerodynamically refined 
fuselage with an enclosed cockpit, the definitive 
B-series prototype, the He 112 V9, flew in July 1937, 
with a 680 hp Jumo 210Ea engine. In fact, the first 
B-series airframe had been utilised for the He 112 V7, 
which had been completed as a DB 600 engine test bed. 


Germany 


One of these was retained by Heinkel (to become the 
Ho 112 Vil) and the remaining 17 were sold to the 
Spanish Nationalists. A second batch of 30 had mean 
while been laid down against an order from Romania 
placed at the beginning of 1939, the first 13 as He 
112B-Os with the Jumno 210Ea engine and the remainder 
as He 1128-15 with the fuel-injection Jumo 210G. Three 
Ho 112B-1s were supplied to Hungary for evaluation, 
that country also purchasing the He 112 V9. Two further 
prototypes were built, the He 112 V10 with the 1,175 hp 
DB 601Aa engine and the Vi2 with the 1,000 hp DB 
600Aa, the latter eventually being sold to Japan. All 
production examples had an armament of two 7,9-mm 
d two 20-mm guns. The following data relate to the 
He 1128-0. Max speed, 267 mph (430 kin/h) at sea level, 


Built for Japan, these He 1128-0 fighters (above) served 
briefly with IV/JG 132 before going to Spain, 


‘The Japanese Imperial Navy placed an order for 30 He 
1128 fighters essentially similar to the V9, the first 12 
being shipped as He 1128-0s in the late spring of 1938 
and entering service as A7He 1 Type He Air Defence 
Fighters, The second batch of 12 was requisitioned by 
the Luftwaffe immediately prior to the Sudeten coup, 
and by the time these were restored to Heinkel, Japan 
had cancelled the remaining 18 fighters on the contract 


(immediately below) He 1128-0 with 1V/JG 132 at 
Oshatz, Saxony, during Sudeten Crisis, 1938. (Bottom) 
He 1128-0 of Grupo 27 at Melilla in 1942. 


(Below) He 1128-15 served with the Romanian FARR's Escadrile 51 and 62 at Bucharest until early 1944, 
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317 mph (510 km/h) at 15,420 ft (4700 m). Time to 
6,560 ft (2000 m), 2.6 min. Max range, 683 mls 
(1100 km), Empty weight, 3,571 1b (1620 kg). Loaded 
Weight, 4,960 Ib (2 250 kg). Span, 29 ft 10% tn (9,10 m). 
Length, 30 ft 6 in (9,90 m). Height, 12 ft 74 in (3,85 m). 
Wing area, 182.99 sq ft (17,00 m’), 


HEINKEL He 100 


Assigned a non-sequential RLM type designation at 
the personal request of Emst Heinkel, the He 100 was 
designed by Siegfried Ginter under the overall super- 
vision of Dipl-Ing Heinrich Hertel and was intended to 
employ a surface evaporation cooling system. Powered 
by a 1,175 hp DB 601A engine, the first prototype, the He 
100 V1, was flown on 22 January 1938. A second proto- 
type, the V2, had wing skinning of increased gauge to 
rectify buckling, and an enlarged vertical tail. Re- 
engined with a specially boosted, short-endurance DB 
601 Re Il engine affording 1,660 hp, the V2 established a 
100-km (62-mile) closed-circuit record of 394.42 mph 
(634,73 km/h) on 5 June 1938, The V3 was intended to 
attack the absolute speed record and was fitted with a 
‘DB 601 Re V race-tuned engine providing 2,770 hp for 
five minutes. This aircraft was lost during the course of 
the attempt. The next prototype, the He 100 V4, was the 
first B-series airframe, which, embodying some struc- 

tural refinement, was also the first built against an off: 

cial contract for 10 pre-series aircraft. The V6 and V7 
were C-series aircraft powered by the improved DB 
601Aa engine and flown in April and May 1939 te- 

‘spectively. The V8, with a DB 601 Re V engine, short 
span wings and various aerodynamic refinements, pre- 
ceded the V6 and V7, and, on 30 March 1939, estab- 
lished a speed record of 463.97 mph (746,666 km/h). 


Germany 


‘The He 100D-1 (above and below) was used in 1940 for 
an elaborate propaganda hoax as the “He 113". 


‘The V9 was the first prototype to mount armament, this 
comprising an engine-mounted 20-mm MG FF cannon 
and two 7,9-mm MG 17 machine guns. The last three 
pre-series aircraft built against the original order were 
‘completed to proposed production standards as He 
100D-0s, the first of these flying in September 1939. A 
production batch of 12 He 100D-1s followed. Six proto- 
types (V1, V2, V4, V5, V6 and V7) were brought upto He 
100D-1 standards and sald to the Soviet Union, and 
Japan acquired the three pre-production He 100D-0s, 
these being delivered to the Imperial Navy under the 
designation AXHei. A manufacturing licence was ob- 
tained by Japan, but Heinkel failed to provide pattern 


Jigs and tools, and planned production by Hitachi was 
abandoned. The He 100D-1s were the subject of 
numerous propaganda photographs in 1940 as part of 
an elaborate disinformation exercise. The following 
data relate to the He 100D-1. Max speed, 368 mph 
(576 kav’) at sea level, 416 mph (670 kaw/h) at 16,405 ft 
(5000 m). Time to 6,560 ft (2 000 m), 2.2 min. Max 
range, 628 mis (1010 km). Empty weight, 3,990 1b 
(1810 kg). Loaded weight, 5,511 1b (2 500 kg). Span, 
30 ft 10 in (9.40 m). Length, 26 ft 10% in (8,20 m). Height 
(tail up), 11 ff 9% (3,60m), Wing area, 157.16 sqft 
(14,60 m°). 


HEINKEL He 280 Germany 


‘The He 280 V3 (above and below) flew in July 1942 as 
the second prototype fitted with HeS 8A engines. 


Enjoying the distinction of having been the world’s frst 
‘turbojet-powered fighter and the first fighter conceived 
from the outset with a pilot ejection seat, the He 280 
was designed under the leadership of Dipl-Ing Heinrich 
Hertel, the chief designer being Karl Schwarzier. Of 
stressed-skin all-metal construction, the first proto: 

type, the He 280 V1, was completed as a glider and was 
towed into the air for the first time on 22 September 
1940. The second prototype, the V2, was fitted with two 
1,100 tb st (500 kgp) Heinkel-Hirth HeS 8A (109-001A) 
turbojets and flew with these for the first time on 30 
March 1941. The next prototype, the V3, was not flown 
until § June 1942, and then with HeS 8A turbojets with 
‘output boosted to 1,323 lb st (600 kgp). Five further air 

frames had meanwhile been built (V4 to V8 inclusive) of 
which the He 280 V5 had been designated the pre- 
series prototype for the He 280A, this being the first air 

frame to receive armament, comprising three 20-mm 
MG 151 cannon. The decision to discontinue develop- 
ment of the HeS 8 engine led Heinkel to investigate the 
use of the Junkers Jumo 004B (109-004) and BMW 003 
(109-003) turbojets. The V2 was re-engined with the 
Jumo 004B, with which it flew on 16 March 1943, and it 
was planned to power the V4, V5 and V6 with the BMW 
003. It was proposed to manufacture the fighter as the 
He 2808, initially with the Jumo 004 and subsequently 
with the BMW 003, and contractual negotiations were 
begun for 300 fighters of this type, but on 27 March 
1943, Heinkel was instructed to abandon all further 
‘work on the He 280. The He 280 V1 was fitted with four 
Argus As 014 (109-014) pulse jets, but crashed on 13 
January 1943 after being towed to altitude and before 


‘The He 280 V3 (below) was the most extensively flown 
prototype of the world's first turbojet fighter. 


‘The He 280 V3 (above) is seen here during its first Night 
from Marienehe on § July 1942. 


the As 0145 were lit. The V4, V5 and V6 were never 
‘completed, but the V7 and V8 were assigned to the 
Deutsche Forschungsinstitut flr Segelflug (German 
Research Institute for Gliding) for aerodynamic re: 

search, both eventually being fitted with V-type, or 
“butterfly”, empennages, and the V8 being fitted with 
‘Jumo 004Bs with which it first flew on 19 July 1949. The 
following data are manufacturer's estimates for the He 
280A based on the use of two 1,653 Ib st (750 kgp) Hes. 
8A turbojets. Max speed, 540 mph (870 km/h) at sea 
Jevel, 559 mph (900 kuw/h) at 19,685 ft (6 000 m). Range, 
603 mis (970 km) at 32,810 ft (10000 m). Max initial 
climb, 3,760 ft/min (19,1 m/sec). Empty weight, 6,735 Ib 
(3055 kg). Max loaded weight, 9,480 Ib (4 300 kg). 

Span, 40ft 0% in (12,20m). Length, 34 ft 14410 
(10,40 m). Height, 10 ft O¥s in (3,06 m). Wing area, 

231.43 5q ft (21,50 m') 


HEINKEL He 219 Germany 


Arguably the most effective night fighter of World War 
If, the He 219 was derived from the 1940 project for a 
multi-rble aircraft in the Kampfzerstorer category, the 
first prototype, the He 219 Vi, flying on 15 November 
1942. Four further prototypes followed with varying 


Flown in March 1943, the He 219 V3 (above) had a 
redesigned rear fuselage. (Below) The He 219A-5/R1. 


armament, one of these (the V4) flying in March 1943 
with FuG 212 Lichtenstein C-1 intercept radar, before 
deliveries commenced of the pre-series He 219-0. This 


HEINRICH 


(Immediately below) He 2194-2 of 2./NJG 1 at Miinster- 
Handorf, Sept 1944, with both Lichtenstein C-1 and 
‘SN-2 radars, as seen (above) on an He 219A-5/R1. 


(Below right) An He 219A-5/R1 at Westerland, Sylt, in 
spring 1945 for night ground attack sorties flown by 
‘/NJG 1 against advancing Allies. 


model was used operationally, but most of those built 
fulfilled trials purposes and Were assigned Versuchs 
numbers, Eleven pre-series He 2198 were delivered 
during 1943, and a further 267 pre-series and produc: 
on aircraft were built, plus six assombled from spares 
‘4tmaintenance units, The initial production model was 
the He 219A-2 with DB 603A engines rated at 1,850 hp 
at 6,900 ft (2 106 m), Armament comprised two 20-mm 
and two 30-mm cannon firing forward, and two addi- 
ional 30-mm weapons firing obliquely forward and 
upward. Fotty of the A-2 sub-type were followed by the 
He 219A-6, which, initially fitted with the DB 603A, was 
later equipped with the DB 603G affording 1,900 hp for 
take-off. A stripped version intended for the "anti-Mos- 
quito” role was designated He 2194-6, this having two 
stage supercharged DB 6031, engines with both water 
methanol and nitrous oxide injection to provide 
2,100 hp for take-off and 1,750 hip at 29,600 ft (9 020 mn), 
The final production model was the He 2194-7 with DB 
603G engines, FuG 220 Lichenstein SN-2 and FuG 218 
Neptun radar, and the same armament as the A-2 The 
He 2198 was a proposed version with Jumo 222 
‘engines, three crew members and a long-span wing, 
and the projected He 219C mated the long-span wing 
with an entirely new fuselage. One further version was 
the He 419 with DB 603G engines and an extended ro- 
designed wing. Six He 419B-1 fighters were built, utilis- 
ing He 2194-5 fuselages, The following data relate to 
the He 219A-7 but are typical of all sub-types. Max 
speed, 416 mph (670 kan/h) at 22,965 ft (7 000 m). Initial 
climb, 1,810 ft/min (9,2 m/sec). Range, 1,243 mls 
(2000 km) at 336 mph (640 kuv/h). Empty weight, 
24,692 lb (11 200kg). Loaded weight, 33,730 1b 
(15 300 kg). Span, 60 ft 844 in (18,50 m). Length, 50 ft 
11184 in (15,64 mn). Height, 13 ft 5¥2 in (4,10 m). Wing area, 
479.01 sq ft (44,50 m). 


HEINKEL He 162 


Tho He 162 was conceived to meet a so-called Volks- 
Jager, ot “People’s Fighter”, requirement and was de- 
signed by Siegfried Ginter and Karl Schwarzler. A 
small and unsophisticated warplane, the He 162 had a 
light metal monocoque fuselage and a single-piece 
wing primarily of wood with plywood skinning. A 
1,764 Ib st (800 kap) BMW 003E turbojet was attached 
to the top of the fuselage, aft of the cockpit, and arma: 
ment comprised two 20-mm cannon. The first proto: 
type, the He 162 V1, was flown on 6 December 1944, by 
which time numerous other aircraft had reached an 
advanced stage of construction. Prototypes, pre-pro- 
duction series aircraft and quantity production lines 
had all been launched almost simultaneously under the 


Germany 


‘The unsophisticated He 162 V1 (below) was designed 
‘and built in 90 days to provide the so-called 
“Volksjiger’. (Above) The production He 162A-2. 


(Immediately below) An He 162A-2 as flown by 3/JG 1 
and (bottom) an example captured at Leck in 1945 and 
later shipped to the USA. 


Four flights were made in England by this He 1624-2 
(above) before it crashed in 1945. 


code name Salamander. Although issued with Ver- 
suchs numbers, most of the prototypes were also con- 
sidered as pre-series aircraft, several of these being 
armed with two 30-mm cannon, with which, in produc: 
tion form, the fighter was designated He 162A-1. How: 
ever, owing to cannon vibration problems, this sub 
type was overtaken almost at the beginning of the pro- 
gramme by the He 162A-2 with 20-mm cannon 
‘armament. Numerous other sub-types were proposed 
with various engine and armament changes, but none 
of these flew other than in prototype form. The total 
number of He 162s completed is unrecorded; some 160 
were officially accepted by the Luftwaffeand atleast 50 
more were collected from the factories without any off 
ial formalities, When hostilities enced as many as 100 
more were awaiting flight testing, with another 800 in 
advanced stages of assembly. The following data relate 
to the He 162A-2, the max speed being that attainable 
using short-period (ie, 30-sec) thrust of 2,028 1b 
(820 kg). Max speed, 559 mph (890 km/h) at 90a level, 
562 mph (905 km/h) at 19,685 ft (6 000 m). Initial climb, 
4,615 fvmin (23,45 m/sec). Range, 606 mls (975 km) at 
36,090 ft (11 000 m), Empty weight, 3,666 Ib (1 663 kg) 
Loaded weight, 6,184 lb (2 805 kg). Span, 23 ft 74 in 
(7,20m). Length, 29 ft 844 in (9,05 m). Height, 8 ft 6 in 
(2,60 m), Wing area, 120.56 3q ft (11,20 m"). 


HEINRICH PURSUIT USA 


During the 19 months in which the USA participated in 
World War 1, several attempts were made to develop 
competent single-sest fighters of original design. 
Among these was the Heinrich Pursuit designed by 
Albert $ Heinrich and built by the Victor Aircraft Corp. 
The Heinrich Pursuit was an aerodynamically clean, 
single-bay, unequal-span biplane powered by a 100 hp 
Gnome nine-cylinder rotary engine. Two examples 
were ordered by the US Army Signal Corps and built in 
1917, the first of these being delivered in November of 
that year. Some testing was undertaken at McCook 
Field, Dayton, Ohio, but official US policy at this time 
was to forego fighters of national design in favour of 
tested foreign types. Nevertheless, the Helnrich Pur 
suit was considered to have potential as a fighter 
trainer, and two additional aircraft. were ordered 
‘These employed the more reliable Le Rhone rotary of 
80.hp, had a strengthened cabane and paired rather 
than single struts and a lighter structure, gross weight 
being reduced by 170b (77 kg). These aircraft were 


HEINRICH 


built in 1918, but no further development was under- 
taken. The following data relate to the Gnome-engined 
version. Max speed, 115 mph (185 km/h). Loaded 
weight, 1,295 Ib (560 kg). Span, 26 ft 0 in (7,92 m). Wing 
area, 162.5 5q ft (16,09 m’). 


‘Acrodynamically attractive, the Heinrich Pursuit 
(above and below) was tested at McCook Field in 1918. 


HELWAN (EGAO) HA-300 Egypt 
Originally conceived to meet a Spanish Ejército del Aire 
requitement for a small M~-1.5 Interceptor and the de- 
sign responsiblity of a Germano-Spanish team super 
vised by Prof Willy Messerschmitt, the HA-300 pro- 
gramme was transferred to Egypt, Here development 
‘and construction was undertaken in Factory No 36 at 
Helwan, this being controlled by the Egyptian General 
‘Aero Organisation (EGAO), Originally designed for the 
proposed afterbuming Orpheus BOr 12 turbojet, she 
HA-300 was modified for the Brandnet-designed £-200 
with a calculated afterburning rating of 10,582 Ib st 


Conceived in Spain by Prof Willy Messerschmitt, the 
HA-300 (above and below) was built in Egypt. 


(4800 kgp). The first prototype, powered by a 
4,850 lb st (2 200 kgp) Orpheus 703-S-10, was flown on 
7 March 1964, a similarly-powered second prototype 
flying on 22 July 1966. The definitive third prototype 
with the E-300 engine commenced taxi rials in Novem- 
ber 1969, but the HA-300 programme was then termi- 
nated without flight testing of this prototype being 
undertaken. It was anticipated that the E-300-powered 
HA-300 would be capable of attaining 39,370 ft 
(12000 m) and M=2.0 within 2.5 min of take-off. The 
Orpheus-powered prototypes achieved approx M=1,13, 
during flight test. The following data relate to the defin- 
itive model. Loaded weight, 9,899 lb (4 490 kg). Span, 
19 ft 2 in (6,84 m). Length, 40 ft 8 in (12,40 m). Height, 
10 ft 4 in (3,15 m). Wing area (approx), 180 sq ft 
(16,70 m*) 


HENSCHEL Hs 124 Germany 
Like the Focke-Wulf Fw 57 and Messerschmitt Bf 110, 
the Hs 124 was designed to fulfil the Kampfzerstorerre- 
quirement that had been formulated in 1933-34 by the 
Fuhrungsstabof the still clandestine Luftwaffe. A twin. 
engined, mid-wing cantilever monoplane, the Hs 124 
was proposed in two basic versions: a three-seat heavy 
fighter-bomber (Kampfzerstorer) and a two-seat dedi- 
cated heavy fighter (Zerstdrer), Of all-metal construc: 
tion with an oval-section monocoque fuselage and a 
three spar stressed-skin wing. the Hs 124 was design 
ed by a team led by Dipl-Ing Nicolaus, three prototypes 
being ordered. The first of these, the Hs 124 V1, was 


‘A mock-up nose turret was fitted (above) in the Jumo: 
‘engined Hs 124 V1. (Below) The Hs 124 V2 


powered by two Junkers Jumo 210C 12-cylinder in- 
verted-Vee liquid-cooled engines each rated at 640 hp 
at 8,850 ft (2 700 m) and featured an electrically-oper: 
ated nose turret mounting a 20-mm belt-fed Rhein- 
metall Borsig cannon. Representing the initial Kampf- 
zerstorer configuration, the V1 was flown with a 
mock-up nose turret in the spring of 1936, the V2 differ 
ing in having nine-cylinder BMW 132Dc (licence-built 
Pratt & Whitney Hornet) radial engines, each affording 
860 hp for take-off, and in dispensing with the nose tur 


With a redesigned nose, the Hs 124 V2 (above) was to 
use gimbal-mounted cannon in place of a turret, 


ret (development of which had been delayed), An ex: 
tensively glazed, redesigned nose embodied a broad 
vertical slot through which two gimbal-mounted 
20-mm cannon were intended to protrude. The third 
prototype, the Hs 124 V3, was completed as a two-seat 
Zerstorer with a fixed forward-firing armament of two 
20-mm cannon and two 7,9-mm machine guns. It was 
intended that this would be powered by Daimler-Benz 
DB 601A engines, but their non-avatlability dictated re: 
tention of BMW 132Dcradials, The Hs 124 displayed ex 
ceptional agility for an aircraft of fts configuration and 
size, but the Kampfzerstorer concept had been aban: 
doned before the Henschel fighter entered flight test 
and the Bf 110 was selected to fulfil the Zerstorer re- 
quirement, Hs 124 development being abandoned in 
consequence. The following data relate to the Hs 124 
V2. Max speed, 255 mph (410 km/h) at 9,840 ft 
(3.000.m), Tume to 6,560 ft(2 000 m),4.4 min, Max range 
(standard fuel), 1,622 mis (2450 km). Empty weight, 
9,369 lb (4 250 kg). Loacled weight, 15,939 1b (7 230 kg) 
Span, 59 ft 81 in (18,20 1m). Length, 47 ft 6% in 
(14,50 m). Height, 12 ft 3% n (3,75 m), Wing area 
587.72 9q ft (54,60 rm). 


HERETER T.H.(ALFARO 8) 


Designed for the Concurse de Aviones of 1919, which 
had been conceived to encourage the growth of an in 
dependent aircraft industry by moans of competitive 
design of combat aircraft for the Aviacion Militar, the 
Hereter T.H, (also known as the Alfaro 8) was designed 
by Heraclio Alfaro and built by the Talleres Hereter of 
Barcelona. A single-seat single-bay equi-span biplane 
powered by # 180 hp Hispano-Suiza BAb engine, the 
T.H. fighter had still to commence flight testing in 
‘March 1919, when the contest took place. It was flown 
for the first time in the following month by Domingo 
Rosillo, but broke its undercarriage during landing. No 
further development was undertaken and no data are 
available. 


Spain 


‘The Hereter T-H. (below) was completed too late for the 
fighter competition for which it was designed. 


Spain 


In 1919, the newly-established Hispano (later Hispano: 
Suiza) concern at Guadalajara built a prototype single- 
Seat fighter to participate in the Concurso cle Avianesto 
be held that year. The Hispano contender was de- 
signed by Eduardo Barron, who, in 1917, had super 
vised construction of a copy of the SPADS.VIlat the Tal- 
Jeres Hereter SA in Barcelona, 12 being built for the 
Aeronautica Militar Espanola as the Espana, The 
fighter designed by Barron for Hispano was a single- 
bay, unstaggered biplane of wooden construction with 
fabricskinning and powered by a 180 hp Hispano-Suiza 
8Aa eight-cylinder water-cooled engine, Armament 
comprised a single 7,7-mm Vickers machine gun 
mounted above the upper wing. Flown by a Chilean 
pilot, Luis O'Page, the Hispano Barron was intended to 
compete with two indigenous fighters at Cuatro Vien- 
tos, the Hereter T-H. (Alfaro 8) andthe Diaz Type C, and 
was declared the winning contender. The availability 
of proven single-seat fighters from abroad at low prices 
motivated against production order, however, and 
only the one prototype was completed, this later being 


Flown in 1919, the Barrn-esigned fighter (above and 
‘elow) was winner in the Concurso de Aviones. 


tested with a200 hp Hispano-Suiza engine. Max speed 
118 mph (190 km/h). Loaded weight, 1,852 Ib (840 kg) 
‘No further details available 


HISPANO HA-1112-K 


In 1942, Spain acquired a manufacturing licence for t 
Messerschmitt Bf 109G-2, but, in the event, only incom 
plete manufacturing drawings and 25 airframes lack 
ing tail assemblies, engines and armament were sup, 
plied to Hispano Aviacion. The airframes were 
eventually completed and fitted with 1,300 hp Hispano 
Suiza 12Z 89 Veo engines in place of the intended in- 
verted-Vee DB 605, a prototype conversion flying on 2 
March 1946 as the HA-1109-J1L. The remaining aircraf 
Were converted during 1947-48, but saw limited flying, 
Meanwhile, preparations proceeded for the manufa 

ture of 200 HA-1109 fighters, However, the unsuitability 
of the Spanish-bullt HS 122, 89 engine led to adoption of 
the French-manufactured HS 122 17 of similar rating. 
‘The 10th HA-1109-J1L flew with this engine in May 1951 
as the prototype HA-1109-K1L, production deliveries 
‘commencing in the following year. Although one air 
craft was experimentally fitted with a pair of under: 
wing 12,7-mm machine guns, most were delivered 
without armament, The first production example was 
eventually fitted with twin 12,7-mm weapons over the 


A Spanish-built HS 122 engine installation 
distinguished the HA-1109-J1L (above) from the 
HA-1109-KiL (below), which used a French HS 122 


HORTEN 


Rolls-Royce engine and Messerschmitt airframe were 
‘combined in the HA-1112-MiL (above), 


engine and underwing rocket launchers as the 
HA-1109-K2L, and the sixth was flown with rocket 
launchers only as the HA-1109-K3L. Meanwhile, a re- 
engined HA-1109-J1L had been modified to take two 
win nted 20-mm 
launchers, became the prototype HA-1112-KIL. With 
standardisation of this armament, the remaining HS- 
engined aircraft that had reached an advanced stage in 
assembly were completed as HA-1112-K1Ls. A total of 
69 HS-engine ed in Spain, includ: 
ing the HA-1109-Js util 
frames, The data relate t 
Max speed, 382 mph (615 km/h) at 13,780 ft (4 200 m). 
ne to 6,660 ft (2000 m), 1.57 min. Endurance, 
1,96 hrs, Empty weight, 5,556 lb (2520 kg). Loaded 
weight, 6,834 Ib (3 100 kg) 32 ft 644 in 

n (8,99 m). Height, 8 ft 6% in (2,60 m} 
10m’). 


Underwing rockets and wing-mounted cannon 
armament were combined in the HA-1112-K1L (above). 


HISPANO HA-1112-M 


‘The eleventh HA-1109-JIL was fitted with a Rolls-Royce 
Merlin 500-46 12-cylinder Vee engine of 1,610 hp for 
take-off and flown as the HA-1109-MIL in 1954. Tho 
fourth, seventh and eighth Spanish-built airframes 
were subsequently converted as HA-1112-MIL, 
HA-1109-M2L and HA-1109-MSL respectively. Produc 
tion standardised on the HA-1112-MIL, which was the 
first Spanish-built derivative of the Messerschmitt Bf 
109G to see service in any numbers, With an armament 
of two wing-mounted 20-mm cannon and provision for 
eight 80-mm rockets, the HA-1112-MIL entered service 


Spain 


(Below) HA-1112-MILs of Ala 7 de Cazabombardeo in 
the early ’60s, that at bottom belonging to this unit's 71 
Escuadron. 


‘The HA-1112-MIL (above), dubbed Buchén in Spain, was 
flown primarily by the 71 (below) and 72 Escuadrones 
of the Ala 7 de Cazabombardeo. 


in 1956, production finally phasing out in 1968 after 170 
Merlin-engined fighters had been completed. Th 
HA-1112-MIL remained in Spanish service until 1967 
‘Max speed, 419 mph (674 kin/h) at tt (4 000 m). 
Initial climb, ,807 ft/min (29,51m/sec). Max range, 
476 mis (766 km). Empty weight, 5,855 Ib (2 656 kg). 
paded weight, 7,011 lb (3180 ka), Span, 32 ft 614 in 
(9,92 m), Length, 29 ft 10 in (9,10 m). Height, 8 ft 614 in 
(2,60 m). Wing area, 173.30 sq ft (16,10 m’). 


HORTEN H IX 


Among the most unorthodox fighters evolved during 
World War II was the turbojet-driven pure flying wing 
conceived by Reimar and Walter Horten, the H IX. The 
first prototype, the H IX V1, was completed as a glider 


Germany 
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‘The H IX V2 (above) immediately prior to first test 
flight, and (below) three-view drawing of H IX V3, 


and flown for the first time on 1 March 1944. The second 
prototype, the V2, was delayed by non-availability of 
the intended BMW 003 turbojets, and eventually flew 
shortly before Christmas 1944 with two 1,962 tb st 
(890 kgp) Junkers Jumo 004B turbojets, The H IX was of 
mixed construction, the centre section being of welded 
steel tube and the remainder being of wood, with ply 

wood skinning overall, The RLM contracted with the 
Gothaer Waggonfabrik to "productionise" the H IX and 
initiate series manufacture under the official designa: 

tion 8-229~had the fighter attained series production it 
‘would have been designated Ho 229. The Klemm Flug 

‘eughau was to have manufactured the wooden wings 
‘and an initial contract was placed by the RLM for 40 air 

craft. The H IX V2 crashed on 18 February 1946 after 
accumulating only two hours flying, but the 8-229 pro- 
gramme continued unchanged, this including con 

struction of further prototypes and a pre-series of 20 
auicraft. The air intake geometry was substantially re- 

vised and the engines were moved forward to alleviate 
co problem, with the accessory gearbox protruding 
above the upper surface of the wing centre section as a 
consequence. The V3 was intended as prototype for the 
initial series single-seat fighter, whilst the V6, embody: 
Ing almost total redesign within the airframe envelope, 
Was intended as a prototype for the definitive single 

seat prodiiction series, The V4 and V5 identified Horten 
Projects for two-seat night fighting variants. As late as 
12 March 1945, the inclusion of the Horten fighter in the 
Jagemot-programm was confirmed, but within two 


months the Friedrichsroda factory in which the Ho 229 
was being produced was occupied by US forces. There, 
the V3, which was to have carried an armament of two 
30-mm cannon, was found to be in final assembly. The 
following data are manufacturer's estimates for the 
initial senes Ho 229A fighter. Max speed, 590 mph 
(950 knv/h) at sea level, or Mach=0.77, 607 mph 
(977 kav/h) at 39,370 ft (12 000 m), or Mach=0.92. Max 
initial climb, 4,330 ft/min (22 m/sec), Max range, 
1,180 mls (1 900 km). Empty equipped weight, 10,141 Ib 
(4600 kg). Max loaded weight, 17,8571b (8 100 kg). 
‘Span, 64 fe 114% in (16,76 m), Length, 24 fe 6 in (7,47 m), 
Height, 9ft 24 in (2,81m). Wing area, 540.37 sq ft 
(50,20 m*) 


to Argentina in 1978-79 and 1981-82, the Fuerza Aérea 
Argentina receiving 35 single-seat Dagger As and four 
two-seat Dagger Bs. Data are similar to those for the 
Mirage 5. 


TAI KFIR Israel 
‘The Kfir (Lion Cub) employed the basic airframe of the 
1AFbuilt Mirage 5 alias Nesher, the main changes 
being a shorter, but larger-diameter, rear fuselage to 
accommodate an IAI Bedek Division-built J79-1AI/1E 
turbojet with @ dry rating of 11,110 Ib st (5 040 kgp) and 
an afterburning rating of 18,7501b st (8 505 kgp). A 
French-built Mirage IIC airframe was modified to take 
a. J79 turbojet as a prototype and was flown on 19 
October 1970, a more definitive prototype flying on 4 
June 1973 as the Raam (Thunderbolt), Production de: 
liveries began in April 1975 as the Kfir-Ct. Only 27 Kfir 
Cls were built before this model was succeeded by the 
Kfir-C2. Similarly powered to the Cl, the C2 had the 
same built-in armament of two IAF-built 30-mm DEFA 
562 cannon and provision for up to 9,468 Ib (4 295 kg) of 
ordnance on seven extemal hardpoints, It differed, 
however, in being fitted with canard surfaces, nose 


(Above) The IAI-built Nesher, a version of Dassault's 
Mirage produced without benefit of a licence. 


‘The Nesher (Eagle) was essentially the Dassault Mir 
age 5 multi-role fighter (which see) built by Israel Air 
craft Industries without benefit of a manufacturing 
licence. Powered by an IAI Bedek Aviation Division: 
built SNECMA Atar 09C turbojet with an afterbuming 
thrust of 13,670 lb (6 200 kg), the Nesher differed from 
the Mirage § only in having some Israeli-developed 
avionics, a Martin-Baker JM 6 zero-zero ejection seat 
and provision for either Rafael Shafrir (Dragonfly) ot 
AIM-9 Sidewinder AAMs, or such ASMs as the Rafael 
Luz. The prototype Nesher, based on a French-built air 
frame but incorporating IAI-manufactured compo- 
nents, was flown in September 1969, production de 
liveries to the Hey! Ha’Avir following in 1971. Fifty-one 
{plus 10 two-seat trainers) were built before the Nesher 
was supplanted in production by the Kfir. Offered for 
export as the Dagger (effectively a refurbished ex-Hey! 
Ha’Avir Nesher), this 1AL-built Mirage 5 was supplied 


(Below) An IAI Dagger A (Nesher) of 
‘I Escuadrén of Argentina's 
VI Brigada Aérea at Tandil, 1989, 
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‘The Kfir-Ci (above) lacked the canards, "dog-tooth"* 
outer wing and nose strakes of the Kfir-C2 (below), 


strakes and extended outer wing ("“dog-tooth"’) leading 
edges to improve dogfighting manoeuvrability at the 
lower end of the speed range and to enhance fleld per 
formance. One hundred and eighty-five Kfir-C2s wore 
built (including some TC2 two-seaters), ali but two of 
the Kfir-Cls being retrofitted to near-C2 configuration. 
From 1983, remaining Kfir-C2s in Hey! Ha‘Avir secvice 
were upgraded to Kfir-C7 standard with additional ex: 
ternal hardpoints and new avionics. Ten Kfi-C2s (and 
two two-seat Kfir-TC2s) were supplied to Ecuador in 
1983, these being refurbished ex-Hey! Ha’Avir aircraft 
as were also 13 Kfir-C7s (and two two-seat Kfir-TC7s) 
delivered to Colombia in 1989. In 1991, the Hey! Ha’Avir 
agreed to sell 34 Kfir-C7s and six -TC7s to Taiwan, but 
this order was cancelled, Twenty-five of the original 
Kfir-Cls (upgraded to near-C2 standard) were supplied 
to the USA for use as “aggressor” trainers by the US 
Navy (12 leased 1985-88) and US Marine Corps (13 
leased 1987-89) under the designation F-21A. The fol: 
lowing data relate to the Kfir-C7. Max speed, 863 mph 
(1389 kwh) at soa level, or Mach=113, 1,516 mph 
(2440 km/h) above 36,000 ft (10975 m), or Mach=2 3. 
‘Max initial climb, 45,866 ft/min (233 m/sec), Combat 
radius (max external fuel for combat air patrol mission 
with two Shafrir AAMs and 60-min loiter), 548 mis 
(882 km), Approx empty weight, 16,072 Ib (7 290 kg), 
‘Max loaded weight, 36,376 Ib (16 500 kg). Span, 26 ft 
11¥3 in (6,22 m). Length (including probe), 51 ft 4¥4 in 
(15,65 m). Height, 14ft 1% in (4,55 m), Wing area, 
374.6 sq ft (34,80 mr’) 


(Left) An early Kfir-C2 taking-off, this particular aircraft 
originally having been built as a Kf-C1. 


7 


ft 


(Above) A Kfir-C2 in the air superiority finish adopted 
by Heyl Ha‘Avir in 1978, and (below) a Kfir-C1 with No 
101 Sqn, Hey! Ha‘Avir, 1975-76, 


F-21A Kiir (above) of VMFT-401, and (below) the 
lefinitive Kfir, the C7, in Heyl Ha’Avir service. 
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JAI NAMMER 


Esfoctively a stretched Kfir airtrame ing 
lengthened and a plug inserted aft of the cockpit — with 
in configured engine bay for alternative power plant 
the Nammer (Niger) was evolved by Israel Aircraft 
Industries as a potential export tactical fighter Mating 
the thoroughly-proven canarded-delta configuration of 
the earlier fighter with state-of-the-art avionic 
Including multi-function cockpit displays, and HOTAS 
(ands on Throttle and Stick) controls, the Nammer 
Was boing offered to potential customers at the 
eginning of the ‘nineties with either the SNECMA 
{Atar 9X60 turbojet rated at 11,055 tb st (5 O15 kgp) and 
15,870 Ib st (7 200 kgp) with afterburning, or the 
}General Electric/Volvo Flygmotor F404/RM 12 turbofan 
iffording 12.500 Ib st (5 670 kgp) and 18,140 lb st (8 228 
Kap) with afterburning. A prototype Nammer with the 
former engine was flown early in 1991, this having a 
ppulse-Doppler multi-mode fire control ratkar with an 
jadvanced interfaced weapon-delivery system. 
Armament consisted of two 30-mm DEFA 852 cannon, 
Jand nine external stores stations ~ five beneath the 
fuselage and two beneath each wing ~ could lift up to 
13,800 Ih (6 260 Kg). Provision was made for in-Bight 
reluelling. IAI needed international partners or 
minimum orders for 80 aircraft, but with no export 
jorders, the Nammer never entered production The 
following data are manufacturer's estimates for the 
|Atat 9K-60-powered Nammer Max speed, 1,452 mph 
(2 397 km/h) above 36,000 ft (10 976 m), or Mach=2.2. 
863 mph (1.389 kan/b} at sea level, or Mach=1.13. 
ICeiling, 58,000 ft (17 680 m). Max loaded weight, 34,060 
ib (15 450 ka) Span. 26 ft 11'/s in (8.22 m). Length, 62 ft 
16 in (16,00 m). Height, 14 ft 6 in (442 m) Wing area, 
1974.6 5c ft (34,80 mm) 


the nose b 


TAI LAVI 


rhe Lavi (Young Lion) was conceived as a n 
fighter with close ai support and interdiction as 
Iptimary missions and air defence as a secondary 
fission. Full-scale development began in October 
1982, the Lavi featuring close-coupled delta main 
hvings (with 64 deg of sweepback on the leading edges) 
and canard surfaces. Approximately 22 per cent of the 
structure (by weight) was built of composite materials 
fand power was provided by a Pratt & Whitney PW1120 


turbojet with an afterburning thrust of 20,620 Ib (0 36: 
kg) Armament included an internally-mounted 30-mm 
‘cannon, and up to 16,000 lb (7 257 kg) of external stores 
could be distributed between seven underfuselage and 
four underwing stations Both single-seat and fully 

nbat-capable two-seat versions were developed in 
parallel and five prototypes were planned, the first and 
second of these being two-seaters and the remaining 
three being single-seaters The Istaeli requirement was 
for 300 aurcraft. The first prototype flew on 31 
December 1986, being followed by the second on 30 
March 1967, but the Lavi programme was terminated 
on 30 August 1987 as ult of severe budgetary 
constraints. Although the first two aircraft were then 
scrapped, the third prototype was completed as a two- 
seat tovhnology stator, flying on 25 September 
1989. Max speed, 1,188 mph (1912 km/h) at 36,000 fe 
(10 975 m), or Mach 1.8 Combat radius (air patrol 
uiswon), 1,151 mis (1 853 km). Operational arpty 
weight, 18,305 lb (6 942 kg). Max loaded weight, 42,500 
Ub (19.278 kg). Span, 28 ft 9s in (8,78 m). Length, 47 tt 
D/sin (14,57 m), Height. 15 fe 8/«n (4,78 m). Wing area, 
35575 oq ft (53.05 m7) 


(Below) The Lavi single-seat multi-role fighter, 
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(Below) The second two-seat prototype of the Lavi 
aking-off on its first fight on 30 March 1987. 


‘The CV-11 (above and below) was destroyed during an 
‘attempt on the 500-km closed-circuit speed record, 


The first original aucraft design produced by the 
Industzia Aeronautica Roménd (L.A), established in 
1925, wns the CV-11 single-seat fighter completed and 
flown in 1930. Designed by Elie Carafolt and a French 
engineet, M Virmoux, the CV-11 was of mixed 
construction and powered by a 600 hp 12-aylinder W: 
type Lorraine 12Fa Coutlis engine, armament 
comprising two 7,7-mm Vickers machine guns, After 
completion of the initial flight test programme, the 
Lorraine engine was replaced by & 600 hp Hispano: 
uiza 12Me 12-cylinder Vee-type engine with which it 
was tested at Istress during the first quarter of 1931. It 
thon returned to Romania, whore, on 9 December 1931 
the CV-11 made an attempt on the 600-km (310 7-milo) 
closed-circuit speed record. However, an engine failure 
necessitated a forced landing in which the pilot, Capt 
Romeo Popescu, was killed. Further development of the 
asic design by Carafoli led to the LA.R12. Tho 
following data relate to the HS-engined CV-11. Max 
speed, 204 mph (329 ken/Ih) at 985 tt (300 m), 188 mph 
(802 km/h) at 16,408 ft (6 000m), Timo to 16.406 tt (6 000 
1m), 825 min. Empty weight, 2,426 Ib (1 100 kg), Louded 
weight, 3,229 Ib (1 510 kg) Span, 3? ft /1n (21,50 m) 
Length, 224 10'vin (6,98 m). Height. Bft 0/s in (2.46 m). 


Wing area, 195,9 sq ft (18,20 m'). 


(Above) The first prototype of the Lavi, which, in two- 
seat form, had full combat capability. 


LAR. 


The 1.A.R.12 (above) was successful, but was overtaken 
by the appreciably improved 1.A.R.13. 


LA.R.12 


‘Owing much to experience gained with the CV-11, 
boing of similar configuration and mixed construction, 
the LA.R.12, designed by Elie Carafoli, was aero 
dynamically more advanced than its predecessor. It 
was heavier and had a lower-powered engine, how 
ever, Flown for the first time tn 1932, the L.A.R.12 had 
mixed structure of duralumin and Romanian pine. The 
fuselage was covered by light alloy panels forward and 
fabricaft of the cockpit, the wings being fabrieskinned. 
‘The engine was @ 450 hp Lorraine 12Eb of W type, and 
armament consisted of two 7,7-mm Vickers machine 
guns, Only one prototype of the 1.A,R.12 was built, de- 
velopment continuing with an improved model, the 
LAR13. Max speed, 183 mph (294 km/h) at sea level, 
163 mph (263 km/h) at 16,405 ft (5.000 m). Time to 
16,405 ft (5 000 m), 10.48 min. Empty weight, 2,535 Ib 
(1150 kg). Loaded weight, 3,395 tb (1 540 kg). Span, 
98 ft 449 in (11,70 m). Length, 23 ft 735 in (7,20 m). 
Height, 111 514 in (3,50m). Wing area, 213.12 sq ft 
(19,80 m'. 


Romania 


(Below) The W-engined I.A.R.12 single-seat fighter. 


LA.R.13 Romania 


Retaining the wings and horizontal tail surfaces of the 
LARA2, the LA.R.13, which made its début in 1933, 
achieved an aerodynamically cleaner fuselage by re 
placing the W-configuration Lorraine engine of the 
earlier prototype with a Vee-twelve type Hispano 


The LA.R.13 (below) was unsuccessful in competition 
with the P.Z.L. P.11 for Aeronautics Militara orders. 
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Suiza 12Mc of 500 hp. The LA.R.13 was of similar con 
struction to preceding Carafoll-designed fighters, with 
a wooden fuselage and wing of mixed construction, 

and proved under test to have a very good performance. 

However, the Romanian Aeronautica Militara pre 

ferred the gulled shoulder-wing arrangement of the 
PZ.L. P-i1 fighter to the low-wing configuration of the 
LAR fighters, In 1934, the Polish aircraft was selected 
for the re-equipment of its fighter element, with licence 
manufacture to be undertaken by ILA.R. Nevertheless, 

the Romanian company was to persist with its own line 
of fighter development. Max speed, 205 mph 
(330 kay/h) at sea lovel, 190 mph (306 kaw/h) at 16,405 ft 
(6.000 m), Tune to 16,405 tt (5 000 m), 8.0 min. Ceiling, 
30,510 ft (9 300 m). Loaded weight, 3,373 lb (1 530 kg). 
Span, 38 ft 434 in (11,70 m). Length, 24 ft 04 in (7,34 m). 
Height, 11 ft 6% in (3,0 m). Wing area, 213.13 sq ft 
(19,80 m2") 


(Below) The HS 12-engined L.A.R.13 built in 1933, 


the cockpit, shorter-span, broad-chord ailerons were 
Introduced, the vertical tail was redesigned and the 
span of the horizontal surfaces was increased, their in 
verted-Vee type bracing struts giving place to paralie! 
struts. Armament remained the standard pair of 
7.7-mam Vickers guns. Twenty LA R.14s delivered tothe 
Aeronautica Militarain 1934 were wtilised, after service 
evaluation, in the fighter training rdle. Max speed, 
183 mph (294 kaw/h) at sea level, 169 mph (263 krn/h) at 
16,405 ft (5 000 m). Time to 16,405 ft (6 000 m), 
1045 min. Endurance, 2.16 hrs. Empty weight, 2,596 Ib 
(1.150 kg). Loaded weight, 3,395 lb (1540 kg). Span, 
38 ft 4% in (11,70 m), Length, 24 fe OV4 in (7,32 m). 
Height, 8 ft 244 in (2,50 m). Wing area, 213.13 sq ft 
(19,80 


‘The first LA.R. fighter to achieve production status was 
the LA.R.14 (below), 


Romania 


1A.R.14 Romania 


Although the Aeronautica Militara in 1934 selected the 
P.ZL. P.11 for the re-equipment of its fighter element, 4 
small series of 1.A.R.14s was also ordered that year for 
evaluation purposes. Flown in 1933, the LAR.14 was 
essentially similar to the LA.R.13, but reverted to the 
Lorraine 12Eb engine, which, while inferior to the HS 
12Me for fighter installation, had the advantage of 
being licence-built by LA.R. Apart from the engine 
change, the fuselage of the LA.R.14 was redesigned. 
The turmover pylon was incorporated in a fairing aft of 


(Below) The LA.R.14 reverted to the W-type engine. 


The LA.R.5 (above) was built in small series. 


Possessing little more than a configurational similarity 
to preceding single-seat fighters of Carafoli design, the 
LA.RAS flew for the first time late in 1933, It was 
powered by a 600 hp Gnome-Rhone 9Krse nine 
cylinder radial and carried an armament of two 7,7-mm. 
Vickers machine guns. The structural design followed 
that of the LA.R.14. It had a welded steel-tube fuselage 
covered by duralumin sheet forward and fabric aft, this, 
being mated with a three-piece wing with two duralu 
‘min spars, pine and plywood ribs and duralumin sheet 
‘skinning for the centre section with fabric covering for 
the outer panels. A series of five LA R.16s was ordered 
for the Aeronautica Militara, these differing from the 
prototype primarily in having three-bladed metal pro 
pellers in place of the two-bladed wooden unit, The 
speed capability of the L.A.R.15 was adjudged excellent 
and it established a national altitude record of 38,160 ft 
(11631 m) in 1936, Tt was considered inferior to the 
PZL. P11, however, on the score of manoeuvrability, 


Although considered favourably, the LA.R.15 was, like 
the LA.R.13, bested by the P.11 for contracts, 


‘and no further examples were ordered. Max speed, 
233 mph (375 km/h) at 13,126 ft (4 000 m), 230 mph 
(370 km/h) at 16,405 ft (5.000 m). Climb to 16,405 
(5.000 m), 8,0 min. Range, 373 mis (600 km). Empty 
weight, 2,678 lb (1215 kg). Loaded weight, 3,637 Ib 
(1650 kg). Span, 36 ft 1in (11,00 m). Length, 26 ft 5% in 
(7,76 m). Height, 8 ft 10% in (2,70 m). Wing area, 
204.52 sq ft (19,00 m’). 


1AR.16 Romania 


‘The 1.A.R.16 (above and below) proved to be the last 
LA.R. fighter design for half « decade, 


Although evolved in parallel with the 1.A.R.15, the 
LAR.16, which flew for the first time in 1934, was the 
firnt of Carafoli's fighters to feature an all-metal struc 
ture, this having plywood, fabric and duralumin skin 
ning. It was powered by a 660 hp Bristol Mercury IVS.2 
nine-cylinder radial enclosed by a Townend ring and 
tarried an armament of two 7,7-mm Vickers guns. The 
1.A.R.16 was not developed further than a single proto- 
type, bringing to an end Romanian fighter design for 
Several years, Max speed, 212 mph (342 km/h) at 

405 ft (5 000 m). Time to 16,405 ft (5 000m), 6.5 min. 
Empty weight, 2,698 Ib (1224 kg). Loaded weight, 
3,637 Ib (1 650 kg). Span, 38 ft 4% in (11,70 m). Length, 
24 ft 24 in (7,37 m). Height, 9ft 24 in (2,80 m). Wing 
area, 218.6 6q ft (20,30 m’). 


1A.R.80 


(Below) The first production 1.A.R.80 (foreground) flying 
{in formation with a late production 1.A.R.80B. 


Romania 


Designed as a successor to the licence-built PZ.L. 
P.24E by a team comprising Ion Grosu, Ion Cosereanu, 
Gheorghe Zotta and Gheorghe Vallner, the LA.R.80 
single-seat fighter was flown in April 1939. The proto- 
type was powered by a 900hp LA.R-K 14-II C32 14 
cylinder air-cooled radial based on the Gnome-Rhéne 
14K Mistral-Major and its armament consisted of two 
wing-mounted 7,92-mm FN-Browning guns, The 
series-production 1A.R.80 appeared in the spring of 
1940, and featured a 20Vin (52-cm) increase in wing 
span, a 29-in (74-cm) increase in fuselage length, 
greater fuel capacity, an aft-sliding cockpit canopy, an 
armament of four 7,92-mm guns and a 930 hp LA R-K 
14-1 C36 engine. The series model also discarded the 
tailplane bracing struts featured by the prototype. The 
LA.R.80 achieved operational capability on 14 January 
1941 with Flotilla 2 Vinatoare of the Royal Air Forces of 
Romania (Fortelor Aeriene Regal ale Romania), or 
PARR. The 50th and last of the initial series was fitted 
with an extra pair of guns, this six-gun armament being 
standardised for subsequent aircraft, which were de- 


(Above) The general arrangement drawing depicts the 
‘standard production LA.R.80, the photo (immediately 
below) illustrating the prototype flown April 1939. 


LAR. 


(Above) An LA.R.80A of Grupul 8 Vindtoare operating 
under Luftflotte 4 command from Birlad in July 1941. 


(Above) A formation of 1.A.R.80s (nearest to and 
farthest from the camera) and 1.A.R.80Bs in 1942, 


(Above) An Eskadrilé of L.A.R.80Bs preparing to take-off 
from a Romanian base circa 1943. 


(Above) An L.A.R.80C serving with one of the Romanian 
home defence Eskadrile early in 1943. 


signated LA.R.80As, these also having racks for two 
10-tb (50-kg) bombs and being powered by the 
1,025 hp LA.R-K 14-1000 engine. Ninety LA.R.BOAs 
were followed by 50 L.A.R.80Bs, with an armament of 
four 7,92-mm and two 13,2-mm guns, the 21st and sub: 

sequent aircraft of this batch having a further increase 
in wing span of 19 in (48 cm) and provision for under 

wing drop tanks. Manufacture of the pure fighter ver 

sion of the basic design was completed with 50 
LAR80Cs - originally laid down as LA.R.81Bs, which 
‘see with 20-mm Ikaria cannon replacing the 13,2-mm 
weapons and reintroducing the tailplane bracing 
struts, A small number of LA.R.80s remained in Roma: 

nian service until late 1949, after which survivors with 
the lowest hours were rebuilt as LA.R.80DC tandem 

seat dual-control advanced trainers, The following data 
relate to the L.A.R.80C, Max speed, 942 mph (560 kxn/h) 
at 22,965 ft (7 000.m), 314 mph (505 kia) at 14,766 ft 
(4.500 m). Time to 16,406 ft (6 000 m), 6.55 min. Range 
(internal fuel), 454 mis (730 km). Empty equipped 
weight, 4.860 1b (2200 kg). Max loaded weight, 
6,570 Ib (2.980 kg). Span, 36 ft 1 in (11,00 m). Length, 
28 ft 514 in (897 m), Height, 11 ft 62 in (3,52 m), Wing 
area, 177.61 sq ft (16,50 mr) 


LAR.81 Romania 


Expansion of the operational versatility of the basic 
LAR.80 design to embrace the fighter-bomber and dive 
bomber tasks resulted in the .A.R.81, which was to fly 
{ts first operational sorties in the Ukraine on 15 October 


305 


LAR. 


1941, The 25th production I.A.R.80A was taken fromthe 
line to serve as a prototype, fitted with two wing racks 
for 110-tb (50-Kg) bombs and a ventral crutch for a 496-tb 
(226-kg) bomb. Introduction of the crutch dictated 
‘modifications to the main undercarriage members and 
an automatic flap actuating device was introduced. 

‘The dual fighter-bomber and dive bomber version be- 
‘came known as the BoP, an acronym for Bombardier in 
Picaj, or dive bomber. The LA.R.81 retained the sextet 
of 7,92-mm FN-Browning guns and could carry three 
220-b (100-kg) bombs, or one 496-Ib (225-kg) and two 
110-4b (50-kg) bombs. Fifty I.A.R.B1s were followed by a 
batch of 101.A.R.B1As, which, like the final 101A R815, 
had an armament of two 13,2-mm and four 7,92-mm. 
guns, and these proved to be the last of the BoP? air 

craft, The next production version, the LA.R.BIC, was & 
pure fighter and was to be built in larger numbers than 
any A.R.80 variant. Essentially similar to the L.A.R.80C 
apart from having the Ikaria cannon replaced by the 
superior Mauser MG 161 and retaining only two 
7,92-mm guns, the I.A.R.81C was, like other versions of 
the LA.R.81, powered by the I.A.R.-K 14-1000A engine. 


An LARAIC (above) during the winter of 1943-44 with 
aan Escadril engaged in oilfield defence. 


A total of 161 LA-R.81Cs was built by late 1943 when 
licence manufacture of the Bf 109G-6 took over. The fol 
lowing data relate to the initial series version of the 
LARB1. Max speed, 337 mph (542 km/h) at 22,965 ft 
(7000.m), 310 mph (500 km/h) at 14,765 ft (4 600 m). 
Time to 16,406 ft (5 000 m), 6.45 min. Range (with ex- 
ternal fuel), 640 mis (1 030 km), Empty weight, 4,685 ft 
(2125 kg). Max loaded weight, 6,768 lb (3.070 kg), 
Span, 34 ft 646 in (10,52 m). Length, 29 ft 546 in (8.97 m). 
Height, 11 ft 9%4 in (3,60 m), Wing area, 172.23 sq ft 
(16,00 m’). 


LA.R.93 Romania 
In 1970, toams from Romania's Aeronautical research 
institute, the Institutul de Aviatie ~ INCREST, and 
‘Yugoslavia's Air Force Technical Institute, the. Vaz 
duhoplovno Technicki Institut, combined to design a 
robust single-seat transonic battlefield support fighter 
‘with secondary air defence capability under the YuRom 
(an acronym for Yugoslavia-Romania) programme. The 
aircraft was designated I.A.R.93 and J-22 Orao (Eagle) 
in Romania and Yugoslavia respectively, manufactur- 
ing responsibility being assigned to CNIAR in the 
former country and SOKO in the latter. The Romanian 
Turbomecanica concern was made responsible for 
licence-manufacture of Rolls-Royce Viper turbojets for 
both national assembly lines. On 31 October 1974, 
single-seat prototypes were flown simultaneously in 
each of the participating countries, two-seat proto: 
types following in each country on 29 January 1977, The 
1.A.R.93/0-22 was intended for afterburning engines 
from the outset, but 15 pre-series aircraft with non: 
afterburning Viper 633 engines were built both in 
Romania and in Yugoslavia, the first of these flying in 
1978, Delays in development of the afterburner led to 20 


‘The LA.R.93A (below) was the initial, small-scale 
production model with non-afterburning engines. 


‘The first single-seat prototype of the I.A.R.93 (above) 
which entered flight test in October 1974 


more aircraft with non-afterburning engines being pro- 
duced in each country as LA.R.93As and Orao 1s. Con- 

‘tinuing delays with afterburner development led to ser 

vice deliveries of the definitive LA.R.93B and J-22(M) 
Orao 2 being postponed until 1986. Powered by two 
Viper 633-41 turbojets each rated at 4,000 1b st 
(1814 kgp) dry and 5,000 Ib st (2268 kgp) with after: 

burning, the LA.R.93B and Orao 2 had a built-in arma 

ment of two 23-mm GSh-23L twin-barrel cannon, and 
Uup to 6,173 lb (2 800 kg) of stores distributed between 
one centreline and four wing stations. For the intercept 
mission, up to eight R-73 close-range AAMs could be 
carried on twin launch rails at the four underwing sta- 

tions. The following data are applicable tothe L.A.R.93B 
and are essentially similar to those for the J-22(M) Orao 
2. Max speed. 721 mph (1 160 km/h) at sea level, or 
Mach =0.95. Max initial climb, 14,765 ft/min (75 m/sec). 
Combat radius (air patrol mission with max external 
fuol), 249 mis (400 km). Empty weight, 12,566 Ib 
(5 700 kg). Max loaded weight, 24,692 Ib (11 200 kg). 
‘Span, 31 ft 644 in (9,62 m). Length, 45 ft 954 in (13,96 m). 
Height, 14 ft 9¥4in (4,50 m). Wing area, 279.87 sq ft 
(26,00 m*) 


IKARUS IK-2 Yugoslavia 


‘The series IK-2 (above and below), that illustrated by 
the photograph being seen prior to the installation of 
the hub-mounted 20-mm cannon, 


‘The IK-L! (above) is illustrated here in its earliest form, 
with streamlined wheel spats. 


Design of a single-seat fighter monoplane with a 
braced, shoulder-mounted wing was initiated in 1932 
by Lubomir Ii¢ and Kosta Sivéev. A private venture de- 
sign, it was ordered as a prototype in 1994 from the Ika- 
rus AD at Novi Sad. Designated IK-L1 (the "IK’ 

curiously indicating the surname of one designer and 
the first name of the other, and the “LI” signifying 
Lovacki Fighter] One), the prototype was first flown on 
22 April 1936. It was of all-metal construction with 
fabric-skinned wings, rear fuselage and tail surfaces, 
and was powered by an Hispano Suiza 12Ycrs engine 
rated at 860 hp at 13,126 ft (4.000 m). Intended arma 
ment comprised one HS 404 hub-mounted 20-mm 


‘AnS-49A (below) in service with a Yugoslav Air Force 


cannon and two 7,92-mm machine guns. The IK-L! was 
Jost as a result of an accident on 24 April 1936, a second 
prototype, the K-02, flying on 24 August 1936. This em: 

bodied a revised radiator bath and metal wing skin: 

ning. It dispensed with the wheel spats of the first air- 
craft and carried full armament. An initial batch of 12 
fighters, essentially similar to the TK-02 and designated 
IK-2, was ordered, and these aircraft were delivered 
early in 1939, but no further aircraft were built. Ili¢ and 
Sivéev, together with Slobodan Zrni¢, were subse: 

‘quently responsible for the IK-3 alias IK-Z built by Rogo: 

2arski AD (which see), Max speed, 270 mph (435 km/h) 
at 13,125 ft (4 000 m), 224 mph (360 km/h) at 50a level. 
Time to 16,405 ft (6 000 m), 5.4 min. Endurance, 2.36 hr. 
Empty weight, 3,311 lb (1502 kg). Loaded weight, 
4,094 Ib (1857 kg). Span, 37 ft 4% in (11,40 m), Length, 
25 ft 1044 in (7,88 m). Height, 12 ft 744 in (3,84 m). Wing 
area, 193.76 sq ft (18,00 m'). 


IKARUS (VTI) S-49A 


In 1949, the Ikarus factory, which had been absorbed in 
1946 by the then newly-created State Aircraft Industry, 
was assigned the task of series manufacture of the $-49 
single-seat fighter. Based on the pre-World War II 
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‘An $-49A (above) photographed in 1961 during factory 
‘trials prior to delivery to the Air Force. 


Rogotarski IK-3, the S-49 had been designed at the VT! 
(Vazduhoplovno Technicki Institut, ot Air Force Teck: 

nical Institute) by Liubomur Iie, Kosta Siveev, Slobodan 
Zmi¢ and Svetozar Popovic. Of mixed construction, 

with a plywood-skinned wooden wing and a welded 
steel-tube fuselage with light metal panelling forward 
and fabric covering aft, the S-49 was powered by a Kit 

mov VK-105PF-2 12-cylinder liquid-cooled engine rated 
at 1,300 hp at 2,626 ft (800m), Armament comprised a 
hub-mounted 20-mm cannon and twin fuselage 

mounted 12,7-mm machine guns. A prototype flew in 
1949, series production commencing in that same year 
as the S-49A. Deliveries began in 1961, and 45 were 
built before production switched to the more advanced 
S-49C. Max speed, 358 mph (576 km/h) at 16,405 ft 
(5000 m). Ceiling, 31,170 ft (9 500 m). Loaded weight, 

6,614 lb (3.000 kg). Span, 33 ft 9% in (10,30 m). Length, 

27 ft 644 in (840m). Height, 10ft 6 in (3,20m). Wing 
area, 179.12 8q ft (16,64 nm) 


IKARUS (VTI) S-49C 


‘An extensively revised and modernised version of the 
S-49A, the $-49C was flown as a prototype in 1962 
Powered by a 1,500 hp Hispano-Suiza 122-17 12 
cylinder liquid-cooled Vee-type engine procured from 
France, the $-49C retained! the armament of the earlier 
$-49A, but was of metal construction throughout, with 
light metal stressed skinning, It also introduced a rede- 
signed cockpit canopy, a new undercarriage and provi 
sion for various underwing ordnance loads (eg, four 
82-mm or 127-mm rockets, or four 56-1b/25-kg or 110- 
Ib/50-kg bombs). Like the $-49A, the $-49C was built 
primarily by the Ikarus factory, but the newly-estab- 
lished SOKO concern at Mostar contributed the wings 
and tail surfaces of the 112 fighters of this type pro: 
duced. The $-49C remained in service until 1961, Max 
‘speed, 390 mph (628 ken/h) at 6,000 ft (1 625 m). Range, 


Yugoslavia 


(Below) The S-49C, a structurally redesigned, all-metal, 
‘modemised derivative of the S-49A. 


429 mls (690 km). Max loaded weight, 7.646 Ib 
(3 468 kg). Span, 33 ft 942 in (10,30 m). Length, 29 ft 
834 in (9,06 m). Height, 9ft 6in (2,90m). Wing area, 
179,12 3q ft (16,64 mr’). 


(Below) The VTI-designed $-49C single-seat fighter. 


ILYUSHIN I-21 (TsKB-32) USSR 
Shortly after joining the TsKB (Central Design Bureau), 
in which he assumed leadership of the No 3 Design Bri 
gade, Sergei V Ryushin initiated the design of an 
advanced single-seat fighter. Designated TsKB-32, it 
‘was also known as the I-21 (not to be confused with the 
MM Pashinin-designed 1-21 of several years later). A 
low-wing cantilever monoplane of all-metal construc 
tion, the 1-21 used a specially modified M-34RNF 12. 
cylinder liquid-cooled engine in which maximum revs 
were boosted from 1,800 to 2,400 rpm to produce 
1.267 hp and a wing surface evaporation cooling 
system was employed. Two prototypes were com- 
pleted late in 1936, and work began on pre-series of 20 
aircraft before the start of factory flight testing. The 
first prototype 1-21 was flown three times by V K Kok 
kinaki, whereafter the entire programme was can- 
celled. The fighter was considerably overweight, re- 


ILYUSHIN 


sulting in an excessive take-off run, and although the 
1-21 succeeded in reaching a speed of 342mph 
(550 km/h) during its brief test programme, the cooling 
system proved ineffectual and the engine seized, the 
gliding angle then proving unacceptably steep. Max 
Speed, 342 mph (550 knv/h), Estimated range, 472 mis 
(760 km). Time to 16,405 ft (5000 m), 4.6 min. Empty 
weight, 3,783 lb (1716 kg). Loaded weight, 4,685 lb 
(2126 ha), Span, 907% 216 (9.20 my). Leven, 22h 
in (7,00 m). Wing area, 162.53 sq ft (14,17 m’). 


(Below) The advanced llyushin-designed TsKB-32, 


ILYUSHIN IL-1 USSR 
‘Tomeet the demands of a specification fora single-seat 
close air support fighter framed by the National 
Defence Committee, Serge! V Hyushin’s bureau de 
signed the Il-t in competition with the Su-7 of Pavel © 
Sukhot's bureau. An all-metal low-wing cantilever 
monoplane powered by a Mikulin AM-42 12-cylinder 
liquid-cooled engine rated at 1,973 hp for take-off and 
carrying an armament of two 23-mm VYa cannon, the 
1-1 was flown for the first time on 19 June 1944, In the 
event, the progress of the war rendered further de- 
velopment of this category of fighter unnecessary, and 
after completion and flight test of one 1l-1 prototype, 
further work on this type was discontinued. Max 
speed, 360 mph (580 km/h) at 8,200 ft (2 600m). Time 
to 16,406 ft (5000 m), 8.3 min, Range, 621 mis 
(1.000 km). Empty weight, 9,447 lb (4285 kg). Loaded 
weight, 11,728 Ib (6 320 kg). Span, 43 ft 11} in(13,40 m). 
Length, 36 ft 6% in (11,12 m). Wing area, 322.93 sq ft 
(30,00 m?) 


‘Tho 1-1 (above and below) single-seat close air support 
fighter developed by Ilyushin's OKB in 1944. 


ILYUSHIN I-21 


During 1943, the Hyushin bureau tested the I-21, a 
derivative of the 1-2 tip 3 two-seat shtuzmovik and re- 
ferred to as an istrebitel’ bombardirovschikov (literally 
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‘destroyer of bombers" and hence the “I” suffix in the 
designation). Like the Il-2 tip 3, the 1-21 was powered 
bya 1,696 hp Mikulin AM-38F engine, and differed from 
its progenitor in having the gunner's station faired 
over, some armour removed and armament restricted 
toa pair of 23-mm VYa cannon. The I-21 was intended 
for the dual réle of bomber and transport interceptor, 
and pinpoint attacks on such targets as anti-aircraft 
batteries, assault guns and field-type fortifications 
Flight testing revealed that, despite some 1,675 Ib 
(760 kg) reduction in weight by comparison with the 
standard shturmovik, level speed performance was in: 
ferior to that of the two-seater. Development was there- 
fore discontinued after the completion of trials with the 
sole prototype. Max speed, 244 mph (393 knvh) at sea 
level and 259 mph (407 km/h) at 4,920 ft (1 500 m). Ser- 
vice ceiling, 21,325 ft (6 500 m). Range, 404 mls 
(650 km). Loaded weight, 11,867 Ib (5 383 kg). Span, 
47 ft 10% in (14,60 m), Length, 38 fe 244 in (11,65 m), 
Wing area, 414 42 sq ft (38,50 m*). 


‘The 11-21 (below) intended to "destroy bombers" was 
an adaptation of the Il-2 shturmovik. 


1.M.A.M. Ro 41 Tracy 
‘A single-seat lightweight fighter, the Ro 41 was con 
ceived by the SA Industrie Aeronautiche Romeo, 
which, when reorganised as a member of the Breda 
group, became the I.M.A.M, (Industrie Meccaniche & 
Aeronautiche Meridionali) in 1936. Designed by Gio- 
vanni Galasso, the Ro 41 was flown as a prototype late 
1995, and was a small biplane of mixed construction, 


‘The Ro 41 (above) and a pair of this type (below) in 
arvice with 96° Squadriglia, 7 Gruppo, in 1938. 


‘An Ro 41 (above) of an independent flight of the 3 
‘Stormo Caccia of the Aviazione Legionaria, 1937. 


with Warren truss-type interplane bracing. Armament 
consisted of a pair of 7,7-mm Breda Safat machine guns 
and power was provided by a seven-cylinder Piaggio P 
VII C.45 radial engine rated at 444 hp at 4,920 ft 
(1500 m). Licence- manufacture of the Ro 41 was under 

taken by Agusta both for the Regia Aeronautica and for 
export, 25 being delivered to the Nationalist Spanish ait 
arm in two batches in February and November 1938 to 
equip the Escuela de Caza at Villanubla. Previously, in 
the spring of 1937, three Ro 4s had been sent to Seville, 

forming an independent flight within the III" Stormo 
Cacia of the Aviazione Legionaria. Shortly afterwards 
they were passed to the Spanish Nationalists to equip a 
city defence patrol at Granada. In the Regia Aero 

nautica, the Ro 41 was assigned to the advanced flying 
ining schools (in both single- and two-seat form), 

but, during 1940-41, some aircraft of this type reverted 
to the fighter rble, being assigned to the ptotection of 
airfields and other strategic targets. Curiously, the last 
example of the Ro 41 was completed by Agusta in 1952. 

‘Max speed, 200 mph (322 km/h) at 13,125 ft (4 000 m), 
Time to 3,280 ft (1000 m), 1,55 min, Range, 376 mis 
(606 km) at 165 mph (265 km/h) at 16,405 ft (5 000 m). 
Empty weight, 1,940 Ib (880 kg). Loaded weight, 

2,491 lb (1130 kg). Span, 28 ft 10% in (8,81 m). Length 
21 ft 614 in (6,56 m). Height, 8ft 81 in (2,65 1m). Wing 
area, 133.48 sq ft (12,40 m’), 


1.M.A.M. Ro 44 


Flown for the first time in October 1936, the Ro 44 
single-seat fighter float seaplane was a derivative of 
the Ro 43 aissance floatplane. It dif 
fered from the Ro 43 essentially in having the rear cock 
pit deleted and in mounting an armament of two 
12,7-mm synchronised Breda Safat machine guns. The 
Ro 44 was powered by a nine-cylinder Piaggio P XR 
radial rated at 690 hp at 3,280 ft (1 000m), and was of 
all-metal construction covered primarily by fabric. 
‘Thirty-five Ro 44s were ordered for the Regia Marina in 
February 1937, these initially being assigned to the 88 
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Gruppo Autonomo da Cacia Marina. They eventually 
served with the 161" Squadriglia for the ait defence of 
the Aegean islands, Max speed, 196 mph (316 kan/h) at 
8,200 ft (2 500 m). Time to 13,125 ft (4 000 m), 8.66 min. 
‘Max range, 746 mls (1200 km). Empty weight, 3,902 tb 
(1770kg). Max loaded weight, 4,894 Ib (2 220 kg). 
Span, 37 ft 11% in (11,57m). Length, 31 ft 10% in 
(9,71 m). Height, 11 ft 7% in (3,55 m). Wing area, 


359,09 3g ft (33,36 m’), 


(Above and below) The Ro 44, the photograph 
depicting the 13th production example at Naples. 


LM.A.M. Ro 51 


The first fighter monoplane designed by Giovanni 
Galasso, the Ro 61 was developed to the same require: 
‘ment as the Fiat G.0 and Macchi C.200, the first proto: 
type flying late in 1937. The Ro 61 was of mixed con- 
struction, with a metal fuselage and wooden wings, 
and was powered by a Fiat A 74 R.C.38 radial rated at 
828 hp at 12,465 ft (3.800 m). Armament comprised two 
12,7-mm machine guns and the first prototype was 
initially flown with a fixed, spatted undercarriage, 
After preliminary trials at the Centro Sperimentale, this 
aircraft was fitted with a fully-retractable tailwheel and 
semi-retractable main undercarriage members. The 
latter folded aft into underwing fairings a Ja Seversky 
leaving the wheels semi-exposed. The second proto 
type was, meanwhile, completed as a float fighter, with 
a single central main float, small outrigger stabilising 
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‘The first prototype Ro 51 (below) with the fixed, 
spatted undercarriage as originally fitted. 
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floats and revised wing, the taper of the trailing edge 
being reduced to increase area. In landplane form, the 
Ro 61 proved unacceptable du aluation 
at the Centro Sperimentale, and the second prototype 
suffered an accident on the Bracciano Lake during 
initial testing, further development being abandoned. 
‘The following data relate to the first prototype in defin 
{tive form, with semi-retractable undercarriage and en: 
larged vertical tail, Max speed, 304 mph (489 km/ti) 
Time to 19,685 ft (6 000 m), 7.0 min. Max range. 746 
(1.200 km), Empty weight, 3,666 Ib (1 663 kg). Loaded 
weight, 4,612 Ib (2 092 kg). Span, 32 ft 11n (9,78 m). 
Length, 24 ft5% in (7,46 m). Height, 8 ft 10% in(2,71 m). 


‘The first prototype Ro 61 (above) in definitive form, and 
(below) the second Ro 51 prototype. 


1M.A.M. Ro 57 Italy 
Intended for use as an interceptor, the Ro 87 twin 
engined single-seat fighter, designed by Giovannt 
Salasso assisted by Pietro Callerio and Manlio Fior 

flew in prototype form early in 1999. It was shown 
publicly in May of that year on the occasion of the Con: 
gresso Internazionale dei Giornalisti Aeronautic 
Powered by two 828 hp Fiat A 74 R.C.38 engines and 
carrying an armament of two 12,7-mm machine guns, 
the Ro 87 was of mixed construction with a metal 
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(Above and below) The Ro 57bis fighter-bomber, which 
‘was built in strictly limited numbers. 


LV.L. 


‘The Ro 57bis (above) enjoyed only limited success, 
serving with the 97° Gruppo Autonomo Intercettori 
skinned metal fuselage and plywood-covered wooden 
cogs i = tthe Ro 57 would be at a 
disadvantage when confronted by single-engined 
fighters, and series production was not ordered until 
1942, and then in modified Ro §7bis form as a fighter 
bomber. Contracts were placed for 200 aircraft, but 
were reduced subsequently to 90 aircraft. The Ro S7bis 
had pr 1@ 1,102-1b (500-kg) bomb beneath 
the 1b (250-kg) bombs beneath 
the wings, and entered service in February 1943 with 
the 97" Gruppo. Int ye 50-60 aircraft of 
this type were completed, Max speed, 311 mph 
(500 km/h) at 16,405 ft (5.000 m). Time to 19,685 ft 
(6.000 m), 9.5 min. Range, 746 mis (1 200 kg). Empty 
weight, 7,694 Ib (3490 kg). Loaded weight, 11,000 Ib 
(4 990 kg). Span, 41 ft 0 in (12,60 m). Length, 28 ft 10¥2 in 
(8,80 m). Height, 9ft 614 in (2,90 m). Wing area. 
247.58 sq ft (23,00 m0). 
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LM.A.M. Ro 58 


Intended for the r6les of long: 


Italy 


inge escort fighter, day 
night bomber destroyer and close support fighter. 
jay 1942. It was of all-metal con 
few of two and an armament of 
five 20-mm MG 161 cannon (three in the nose and two in 
the ventral pack) and one flexibly-mounted aft-firing 
12,7-mm machine gun. It was powered by two 1,159 hp 
Daimler-Benz DB 6014-1 liquid-cooled engines. Offici 


Despite its undoubted qualities, the Ro 68 (above and 
below) failed to attain production status. 


= 


fase 


flight trials revealed exceptional handling character- 
istics for an aircraft of its size, and the Ro 58 was pro- 
nounced superior to the Me 410 in virtually all respects. 
However, no decision concerning series producti 
prior to the Italian Armistice, after 

ited, only the one pro- 


totype being completed, Max speed, 976 mph 
(605 km/h) at 16,800 ft (5 120m). Time to 19,685 ft 
(6 000m), 6.0 min, Range, 932 mis (1500 km). Empty 
weight, 9,590 b (4350 kg), Loaded weight, 13,448 Ib 
(6 100 kg). Span, 43 ft 11% in (13,40 m). Length, 32 ft 

in (9,89 m). Height, 10 ft 933 in (3,29 m), Wing area 
282.02 sq ft (26,20 m*). 


LV.L. €.24 


‘The C.24 (above) had the distinction of being the first 
Finnish-designed combat aircraft to be built 


‘The first military aircraft to be conceived and built in 
Finland, the C.24 single-seat fighter was designed by 
Ing K W Berger and built at Sveaborg, Helsingfors, by 
the Iimailuvoimien Lentokonetehdas (Aviation Foroes 
Aircraft Factory), or 1.V.L., the “C" indicating mono 
plane fighter and the "24" the year of construction (ie, 
1924), Flown for the first time on 16 April 1924, the C.24 
Was @ parasol monoplane of wooden construction with 

160 hp Siemens-Halske Sh 3A 11 
ne. Flight testing conducted during 
the summer of 1924 confirmed a comparatively good 
speed and climb performance. Visibility from the cock 
pit proved poor, however, and the prototype was 
plagued with engine difficulties, the C.24 being 
grounded after comparatively limited flying. During its, 
brief flying career, the C.24 was modified by the in 
troduction of a few degrees of sweepback on the main- 
plane, presumably to rectify a ca problem, Max speed, 
148 mph (238 kav/h). Empty weight, 1,453 Ib (659 kg). 
Loaded weight, 1,918 Ib (870 kg). Span, 31 ft 2 in 
(9,50.m), Length, 23 ft 5% in (7,14 m). Height, 9 f 714 in 
(2,93 m), Wing area, 204.52 sq ft (19,00 m*) 


LV.L. C.25 Finland 
Derived from the C n which it differed primarily 
in having a narrower-chord wing with N-struts replac 
ing the V-struts of the earlier fighter, the C.25 was of 
similar construction and flew for the first time on 11 


Flown for six months, the C.25 (below) proved no more 
successful than its predecessor, the C.24 
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June 1925. The troublesome Siemens-Halske Sh 3A 
engine was surprisingly retained, this creating prob- 
lems similar to those encountered during testing of the 
C24, and the aircraft was found to be nose heavy. The 
C.25 crashed on 17 December 1925, by which time it had 
logged 21 hours flying, andno further development was 
undertaken. Max speed, 130 mph (210 km/h). Empty 
weight, 1,444 1b (655kg). Loaded weight, 1,858 lb 
(43 kg). Span, 31 ft 21n (9,50 m). Length, 22 ft 734 in 
(690m). Height, 9f 7%4in (293m). Wing area, 
175,46 sq ft (16,30 m*) 


(Below) The LV.L-built C.25 parasol fighter. 


LV.L. D.26 HAUKKA Finland 


‘The Haukka (Hawk) single-seat fighter biplane was ce- 
signed by Ing K W Berger and built at the LV.L. at Suo- 
menlinna, one example having been ordered on 14 Sep- 
tember 1926. A single-bay. unequal-span staggered 
biplane with the upper wing faired into the forward 
fuselage decking, a 414 hp Gnome-Rhone Jupiter 1V 
9AC nine-cylinder radial and an interchangeable 
Wwheel/ski undercarriage, the Haukka was first flown on 
17 March 1927, It was handed over for official trials at 
the Uti air base, but, on 7 October, went into a flat spin 
‘at 1,970 ft (600m) from which the evaluation pilot 
barely succeeded in recovering. The Haukka was offi 
cially pronounced to be unsuited for use as a fighter 
because of structural faults, inadequate visibility from 
the cockpit and a tendency to enter a flat spin from 
which recovery was difficult, The prototype was placed. 
in storage at Utti until 21 January 1931, subsequently 
being stored at the LV.L. Max speed, 155 mph 
(249 km/h). Service ceiling, 26,920 ft (7.900 m). Empty 
weight, 2,0721b (940kg). Loaded weight. 2,844 1b 


(1,290 kg), Span, 31 fe 576 1n (9,60 m). Length, 21 ft 7% 1n 
Wing area, 


(6,601). Height, 8 633in (260m). 
268.34 sq tt (24,00 m'). 


LV.L, D.27 HAUKKA I Finland 
The Haulka I represented an sttempt to rectify one of 
the principal shortcomings of the original Haukka, in- 
adequate cockpit vision. It differed from its predeces- 
Sor in having a cabane structure raising the upper wing 
and increasing the gap. The structure of the Haukka IT 
was similar to that of the preceding fighter, the front 
fuselage being a plywood monocoque mated to a steel- 
tube rear fuselage and the wings being af wooden con- 
struction with plywood skinning. Two examples of the 
Haulkka I were ordered on 22 September 1927, one 
powered by a Gnome-Rhone Jupiter 9Ac and the other 
by a Jupiter 9Ag, both rated at 473 hp, and both armed 
with two Vickers machine guns. The two aircraft were 
delivered in June and August 1928 respectively, and 
both were extensively test flown. They suffered several 
minor accidents and a number of forced landings re: 

sulting from engine, oil feed or propeller malfunctions 


‘The Haukka If, the first and second prototypes of which 
fare seen above and below respectively, was rejected in 
favour of the Gloster Gamecock. 


‘The Haukka 1 was considered to compare favourably 
with the Kukko (licence-built Gloster Gamecock) in 
speed and climb, but was inferior in pilot visibility and 
‘gun installation. In December 1931, both aircraft were 
placed in storage. being decommissioned officially on 1 
‘July 1933, when it was pronounced that they “suffered 
from structural weaknesses, thoir tail construction was 
unsatisfactory and repairs would be too expensive and 
not necessarily successful”. Max speed, 149mph 
(240 km/h) at sea level. Service ceiling, 25,920 ft 
(7,900 m). Endurance, 1.9 hrs, Empty weight, 2,235 lb 
(1014 kg). Loaded weight, 3,078 lb (1396 kg). Span, 
Mf Sin (960m). Length, 21f 11% in (6,70m) 
Height, 9ft Oléin (2,75 m), Wing area, 258.34 sqft 
(24,00 m*) 


‘The original D.26 Haukka (above and below), seen in 
the photograph with optional ski undercarriage, 
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JUNKERS J2 


Following the successful demonstration in December 
1915 of the Junkers J 1 all-steel two-seat experimental 
aircraft, Junkers und Compagnie of Dessau was 
awarded a contract by the Inspektion der Fliegertrup: 
pen (Idfiieg) on 31 January 1916 for six examples of a 
single-seat fighter derivative, the J2. The first example, 
powered by a 120hp Mercedes D Il water-cooled 
‘engine and carrying an armament of one LMG 08/15 
‘machine gun, was flown at Daberitz on 11 July 1916. As 
a result of flight trials, a number of changes were in- 
toduced on the subsequent five aircraft which were 
powered by the 160 hp Mercedes D III engine. Overall 


Germany 


‘The first all-metal fighter monoplane, the J 2 (above 
and below) began flight test in July 1916, 


Jength was increased marginally, wing span was ex: 

tended by 27% in (70 cm), wing area reduced by 9 sq ft 
(84 cm’), long-span, shorter-chord ailerons were fitted 
and the forward fuselage contours revised. In its defin- 

itive form, the J 2 was 9 mph (15 knvh) faster than the 
est contemporary fighter and its handling character: 

istics were good, but because of the weight of its all: 

steel construction, climb rate was below the then cur 

rent combat requirements. View from the cockpit was 
considered inadequate, and Idftieg coolness towards 
the fighter increased stil further when a J2 crashed on 
23 September 1916, killing vest pilot Max Schade. No 
further examples were ordered in consequence, The 
following data relate to the definitive model. Max 
speed, 124 mph (200 km/h). Time to 9,840 ft (3 000 m), 
21min, Empty weight, 2,2441b (1018 kg). Loaded 
weight, 2,668 lb (1 165 kg). Span, 38 ft 4¥4 in (11,70 m), 
Length, 24 ft 444 in (7,43 m). Height, 10 fe 3¥4 in (3,13 m), 
Wing area, 204.62 sq ft (19,00 m’). 


JUNKERS J7 


During the summer of 1916, Junkers switched attention 
from all-steel to dural construction in an effort to reduce 
aiscraft weight. The J 3 all-duralumin single-seat 
fighter was discarded when partially built, because of 
the disinterest of the Idflieg, Nevertheless, Junkers 
proceeded, as a private venture, with the J 7 single: 
seat fighter, using the corrugated sheet skinning and 
duralumin tube construction techniques developed for 
the J 1 armoured ground attack biplane. Designed by 
Dipling Otto Reuter and powered by a 160 hp Mer- 
cedes D Iil engine, the J 7 flew for the first time on 17 
September 1917. Rotating wingtip ailerons were 
initially fitted, these being replaced by conventional 
ailerons at an early stage. During the test programme a 
frontal radiator was introduced, together with a new 
wing embodying longer-span ailerons. Although not 
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(Below) The Junkers J7 in its definitive form. 


‘The 37 with definitive wing (above) proved faster than 
all other contenders in the first D-type contest. 


formally permitted to compete in the first D 
test held at Adlershof in February 1918 because of tt 
monoplane configuration, the J 7 proved faster than all 
official contenders, and, in February 1918, was finally 
accepted for testing by the Idflieg. Discussions were 
held concerning procurement of a small oper: 

evaluation series of J7s, but this fighter had meanwhile 
been overtaken by the J 9. Max speed, 127mph 
(205 kun/h). Time to 16,408 fe (5 000 m), 24 min. Empty 
weight, 1.446 Ib (656 kq). Loaded weight, 1,775 lb 
(806 kg). Span, 30 ft 24 in (9,20 m). Length, 21 fe 11% 


(6,70m). Height, 8f 6¥in (260m). Wing area, 
126,94 sq ft (11,70 m’), 
JUNKERS J 8 Germany 


One of the three prototypes of the J 8 (above), this 
boing the precursor of the production J 10 


On 26 December 1916, Junkers received an Idflieg 
contract to build three prototypes of the J 8 all-metal 
the Cl-type category -a “defen, 

sive patrol and pursuit aircraft”. Thanks to the priority 
accorded production of the J I ground attack biplane, 
however, the J 8 was not completed until 4 December 
1917, being flown for the first time a few days later. Of 
dural construction and powered by a 160 hp Mercedes 
Dill engine, the J 8 was demonstrated during the first 
D-type contest in February 1918, and in the following 
month the Junkers-Fokker Werke AG (established ot 

20 October 1917) received a contract for a pre-series of a 
modified version, the J 10. Max speed, 100mph 
(161 km/h). Endurance, 1.6 hrs. Empty weight, 1,565 Ib 
(710 kg). Loaded weight, 2,316 Ib (1 050 kg). Span, 39 ft 
6in (12,04 m), Length, 25 ft 11 in (7,90 m). Height, 8 ft 


two-seat monoplane 


844 In (2,66 m), Wing area, 251.88 sq ft (23,40 m”), 
JUNKERS D I (J 9) Germany 
Hard on the heels of the J 7, construction of the im- 


proved J 9 single-seat fighter was begun by Junkers 
Powered by a similar 160 hp Mercedes D Ill engine, the 
4J9 flew for the first time in late April 1918, Cor y 
the Idflieg awarded Junkers und Compagnie and the 
Junkers-Fokker Werke AG each a contract for 10 pre- 

ries J 98 as D Is, The first D I prototype was entered in 
the 2nd D-type contest held at Adlershof in May-June 
1918, but combat pilots adjudged it totally unsuited for 
fighter tactics then current. It was suggested that, in 
view of the comparative invulnerability of its metal 


(Right) The short-fuselage version of the J 9 (D 1) 
photographed fully armed on 8 July 1918. 


1d as a specialised “bal 
rdingly, further contracts 
for the D I for this réle between May and 
November 1918, bringing the total ordered to 60 
machines, Of these, Junkers delivered about 27 and 
Junkers-Fokker delivered 13 through February 1919. 
of the DI having been used in combat 

but a few were with the 
ader Sachsenberg in Kurland against Bolshe: 
ents. One D I was test flown with a 185 hp 

w Bz Ib eight-cylinder Vee engine, and another, 
powered by a 185 hp BMW Illa engine, participated in 
the 3rd D-type contest in October 1918. Max speed, 
140 mph (225 kra/h). Time to 16,405 ft (5 000 m), 24 min 


JUNKERS 


Endurance, 1.5 hrs. Empty weight, 1.442 Ib (654 kg). 
Loaded weight, 1,8391b (834 kg). Span, 29 ft 
(9,00 m), Length, 23 ft 9% in (7,25 m). Height, 8 ft 
(2,60 m). Wing area, 159,31 sq ft (14,80 m’), 


in 


JUNKERS Cx I (J 10) 


The ClI (J 10) was an improved derivative of the J 8 in- 
tended for offensive patrol and close air support réles. 
Powered by a Mercedes D Ill engine of 160 hp and 
armed with two fixed LMG 08/15 machine guns and a 
Parabellum in the rear cockpit, the C11 was the subject 
of an order placed with the Junkers-Fokker Werke A 

in March 1918 for 10 pre-series aircraft, Subsequent 
contracts raised the total ordered to 63 machines, of 
which 44 were delivered through March 1919, Together 
with the DI, the Cl was used by the Geschwader Sach 
senberg during the post-World War I fighting agi 
Bolshevik forces in the Baltic. Max speed, 118 mph 
(190 km/h). Time to 3,280 ft (1000m), 3.9 min, Endu 
rance, 2.0 hrs. Empty weight, 1,620 Ib (735 kg). Loaded 
weight, 2,546 lb (1 155 kg). Span, 40 ft O44 in (12,20 m), 
Length, 25 fe 11 in (7,90 m), Height, 10 ft 2 in (3,10 m). 


Germany 


‘The Cl! (above and below) was the ultimate wartime 
development of the line of Junkers monoplane: 


(Above and below) The early-production short-fuselage 
19, found unsuited for contemporary fighter tactics. 


The CII (below) served post-World War I in the Baltic 
with the Geschwader Sachsenberg, 
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JUNKERS H 22 


On 29 January 1923, Junkers obtained concession 
from the Soviet government to initiate the manufacture 
of all-metal aircraft in the former Russo-Baltic Works at 
Fili, near Moscow. In the following year, Junkers com- 
menced the assembly of the R 02 two-seat reconnais- 
sance aircraft, essentially similar to the A 20 cantilever 
low-wing postal monoplane, and the H 21 two-seat 
parasol reconnaissance monoplane. Of typical Junkers 
metal construction with corrugated dural skinning, the 
H 21 was built in substantial numbers at Fill, and a 
single-seat fighter version, the H 22, was tested in 1926, 
Powered by the same 185 hp BMW Illa water-cooled 
engine that powered the H 21, the H 22 differed from its 
predecessor essentially in having a lower-set wing, a 
tedesigned vertical tail, the forward cockpit deleted 
and an armament of two fixed forward-firing machine 
guns, The performance of the H 22 proved unaccept 
able and no series production of this fighter was under 
taken, Max speed, 146 mph (235 km/h). Cruising speed, 
113 mph (182 km/h). Tle to 3.280 ft (1 000 m), #2 min 
Loaded weight, 1,874 Ib (850 kg). Span, 35 ft 4 in 
(10,77 m). Length, 21 ft 11% in (6,70 m). Height, 8 ft 
in (2,60 m). 
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‘The H 22 (above and below) was offered to the Soviet 
Union, but proved unacceptable, 


JUNKERS R 53 (K 53) 


In 1926, the Junkers Flugzeugwerke AG developed a 
new all-metal tandem two-seat low-wing cantilever 
‘monoplane. This, like most of the company’s products, 
‘was dimorphic in that both commercial and military 
versions were evolved in parallel, The commercial ver- 
sion, designated A 36 and built at Dessau, was in- 
tended ostensibly as a high-speed postal aircraft, and 
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‘The K 53 (below) was built in civilian guise at Dessau 
and converted as a fighter at Limhamn-Malmo. 


(Above and below) The K 53 fighter, the photograph 
depicting one of six shipped to China early in 1929. 


its military equivalent, initially known as the R §3 and 
subsequently as the K 53, was a two-seat fighter and 
was developed by Junkers’ Swedish subsidiary, AB 
Flygindustri at Limhamn-Malmo. Designed by Dipi-Ing 
Karl Plauth, the R §3 corresponded to the commercial A 
368 in having a 310 hp Junkers L 5 engine. The proto- 
type was flown in the spring of 1926, and destroyed 
later that year during @ demonstration in the Nether: 
lands. The R §3 carried an armament of two fixed for 
ward-firing Vickers machine guns and a pair of Lewis 
guns on a Scarff ring in the rear cockpit. The standard 
Wheel undercarriage was interchangeable with skis 
and floats, More than 20 R 3s ~ their designation being 
changed to K 53 during 1927 ~ were built by the AB 
Flygindustri during 1926-29 for export, principally to 
Manchuria and China, Max speed, 127 mph (205 knv/h) 
Cruising speed, 106 mph (170 km/h). Endurance, 
4.5hrs. Empty weight, 2,370 Ib (1075 kg). Loaded 
weight, 3,483 lb (1 580 kg). Span, 52 ft 3¥2 in (15,94 m). 
Length, 26 ft 1134 in (8,22 m). Height, 11 ft 5% in 
(3,50 m). Wing area, 320.34 sq ft (29,76 m’). 


JUNKERS K 47 


Designed by Dipl-Ing Karl Plauth and Hermann Pohi- 
mann as a two-seat fighter, the K 47 wag built in 
‘Sweden by the Junkers subsidiary, AB Flygindustri. 
The first prototype, powered by a 420 hp Siemens 
Jupiter VII, commenced fight trials at Bulltofta airfield 
in January 1929. Both this and a similarly-powered 
second prototype were subsequently evaluated at the 
clandestine German air training centre at Lipetsk, 
north of Voronezh. From there they were sent to Ger 
many, the former (as the A 48dy) for evaluation at the 
DVL with a 640 hp Siemens Sh 20 engine, and the latter 
(asthe A 4b) for use as a Junkers company demonstr 
tor, eventually being fitted with a 580 hp BMW Homet 


Germany 


A-2 (as the A 48ba). The AB Flygindustr! initiated pro- 
duction of a batch of 12 K 47s which were offered with 
various engines and with a revised wing and modified 
bracing. With the Homet 4-2 engine and an armament 
of two fixed forward-firing 7,9-mm Madsen machine 
‘guns and a similar weapon on a Knauth mounting inthe 
rear cockpit, six K 47s were supplied to the Chinese 
Central Government in June 1931. Four others were 
supplied to the Soviet Union and the remaining two 
went to Germany. These last-mentioned were both 
powered by the Siemens Jupiter VI, the first (as the A 
48fi) having a redesigned rear fuselage with a single 
fin-and-rudder assembly and the second (as an A 48b) 
retaining the standard tail unit for comparative trials at 
Travemunde. Max speed, 150 mph (242 km/h) at sea 
evel, 180 mph (290 km/h) at 9,840 ft (3 000 m). Time to 
9,840 ft (3.000 m), 6.9 min. Range, 419 mis (675 km). 
Empty weight, 2,535 Ib (1150 kg). Loaded weight, 
3,604 Ib (1 635 kg). Span, 40 ft 834 in (12,40 m). Length, 
28 ft 1012 in (8,80m). Height, 9 ft 64 in (2,90 m). Wing 
‘area, 262,96 $9 ft (23,50 m'). 


(Above) The Jupiter-engined first prototype, and 
(below) the Hornet-powered version of the K 47. 


(Below) The second K 47 which was eventually used a: 
a Junkers demonstrator designated A 49b, 


JUNKERS Ju 88C & 
Ju 88R 


Although the Ju 88 was conceived solely as a Schnell: 
bomber—a high-speed bamber uncompromised in de 
sign by the needs of alternative roles ~its potential asa 
heavy fighter, or Zerstdrer, was under investigation 
before the aircraft attained service in bomber form. A 
somewhat rudimentary fighter prototype was pro 
duced by adaptation of the Ju 88 V7, a fixed forward 
firing armament being installed and the crew comple- 
ment being reduced to three. Trials began late in 1939, 
and a small number of Ju 88A-1 bomber airframes was 
adapted on the assembly line as Ju 88C-2 fighters, The 
Ju 88C-2 was powered by two 1,200 hp Junkers Jumo 
211B-1 engines (the Ju 88C-1 having been a proposed 
version with BMW 801MAs), introduced an armoured 
bulkhead in the nose and carried a fixed forward-firing 
armament of two 20-mm and two 7,9-mm weapons. It 
commenced diurnal operations in the spring of 1940, in- 
itisting nocturnal intrusion sorties in the following 
autumn. The first version tobe built from the outset for 
the fighter role was the Ju 88C-4, basedon the Ju 8GA-4 


JUNKERS 


(Above) The Ju 88C-6e with Lichtenstein SN-2 radar, 
and (below) a Ju 88C-6b with Lichtenstein BC. 


bomber airframe and carrying two additional 20-mm 
cannon in the offset gondola. The Ju 88C-3 and C-5 
were BMW 801-engined variants, the former limited to 
a single prototype and the latter to a pre-series of 10 for 
test and development tasks. Fewer than 100 Ju 88C-4s 
had been completed when, early in 1942, this variant 
was replaced by the Ju 88C-6 powered by 1,340 hp 
Jumo 211J engines and featuring additional armour. 
This version was delivered both with and without the 
paired 20-mm gondola-mounted cannon, and was the 
first Ju 88 fighter model to be built in really substantial 
numbers. The radar-equipped night fighter version 
which appeared late in 1942 was designated Ju 88C-6b, 
‘The Ju 88C-Gc, which began to enter service early 1944. 
differed from the C-6b in having FuG 220 Lichtenstein 
SN-2 radar in place of the earlier FuG 202 Lichtenstein 
BC or FuG 212 Lichtenstein C-1. Early in 1943, the Ju 
88C-6b was joined by the Ju 88R-1 with BMW 801MA 
‘engines but otherwise similar in all respects. The Ju 
88C-7a was a diurnal attack fighter with the asym- 
metrical gondola replaced by a so-called Waffentropfen 
(weapon pack) which protruded from the bomb bay 
and, like the gondola, accommodated a pair of 20-mm. 
cannon. The Ju88C-7b was similar apart from provision 
for four external bomb racks, and the Ju 88C-7e was an 
experimental BMW 801MA-powered model. Some 
3,200 C-series fighters were delivered to the Luftwaffe, 
the following data relating to the Ju 88C-6e. Max speed, 
307 mph (494 km/h) at 17,390 ft (5 300 m). Initial climb, 
1,770 ft/min (9,0 m/sec), Normal range, 645 mis 
(1,038 km), Empty weight, 19,973 lb (9 060 kg). Loaded 
weight, 27,226 Ib (12 360 kg). Span, 65 fe 1012 in 
(20,08 m), Length, 47 ft 14 in (14,36 m). Height, 16 ft 
7¥8 in (6,07 m), Wing area, 586.6 sq ft (54,50 m*). 


JUNKERS Ju 88G Germany 


‘The constant demand for the installation of additional 
eciuipment in the Ju 88C night fighter and the resultant 
‘weight escalation with consequential performance 1e- 
duction led, in the spring of 1943, to the appearance of 
the Ju 88 V8 as the prototype for the improved Ju 88G 
series of night fighters. Converted from a Ju 88R, the 
58 retained the BMW 801 radial engines, but the more 
angular vertical and horizontal tail surfaces of the Ju 
188 bomber were adopted to improve stability, and 


‘The Ju 88G-7a (below), one variant of the final 
production series night fighter with FuG 220 radar. 


(Above) A Ju 88G-1 of 7./NJG 2 after landing in error at 
Woodbridge, Essex, on 13 July 1944. 


armament was re-arranged. Two vertically staggered 
20-mm cannon were mounted in the starboard side of 
the nose and four similar weapons were installed in a 
weapon pack mounted asymmetrically beneath the 
port side of the fuselage. A single 13-mm machine gun 
Provided rear defence. The Ju 88G-1, which appeared 
early in 1944, was similar but lacked the nose-mounted 
cannon and was fitted instead with Lichtenstein SN-2 
radar and FuG 227 Flensburg. This variant. like the Ju 
88G-4 which followed it on the assembly line, was 
powered by BMW 801D engines of 1,700 hp, the latter 
‘model differing only in that it standardised on avionics 
introduced progressively by the Ju 88G-1. Some Ju 
88G-4s were fitted with a schrage Musik installation of 
two upward-firing 20-mm cannon, a similar installation 
being provided in the Ju 88G-6a manufactured in paral 
Jel and differing only in having BMW 801G engines. The 


(Above) A Ju 88G-7b with Lichtenstein SN-3 radar, and 
(below) the BMW 801G-powered Ju 88G-6h, 


to reach production was the Ju 88G-7, the -7a version 
having FuG 220 Lichtenstein SN-2, the -7b having FuG 
228 Lichtenstein $N-3, and the -7e having FuG 240 
Berlin N-1a. Only 10 of the Jast-mentioned sub-type 
were completed, but a total of between 700 and 800 
G-series night fighters was built. The following data re: 
late to the Ju 88G-7b. Max speed, 363 mph (584 kem/h) 
‘at 33,465 ft (10 200 m) or (with MW 50 boost) 389 mph 
(626 kin/h) at 29,855 ft (9 100 m). Initial climb, 1,665 1 
‘min (8,4 m/sec). Normal endurance, 3.72 hrs, Normal 
loaded weight, 28,902 Ib (13 110 kg), Span, 65 ft 10¥4 in 
(20.08 m). Length, 51 ft 08 in (15,551). Height, 15 ft 
11m (4.85 m). Wing area, 686.6 sq ft (54,50.m°), 


JUNKERS Ju 3885 Germany 
Under the code name Stortebeker (a legendary German 
pirate), a four-seat night and all-weather fighter, the Ju 
388), was evolved in parallel with high-altitude 
bomber (Ju 388K} and photo-reconnaissance (Ju 3881.) 
versions of the same basic design. Prototypes of all 
three models were ordered and these utilised for the 
most part standard Ju 188 bomber components, The 
fighter prototypes, the Ju 388 V2, V4 and V5, were 
powered by BMW 801TJ radials rated at 1,800 hp for 
take-off. The first of these carried FuG 220 Lichtenstein 
SN-2 radar and a forward-firing armament of two 
20-mm and two 30-mm cannon, reat defence being pro: 
vided by a remotely-controlled tail barbette housing a 
twin 13mm MG 131Z machine gun. The Ju 388 V2 


Ju 88G-6b added an FUG 350 Naxos Z receiver to its 
‘equipment, but this BMW 801G-powered model quickly 
gave place to the Ju 88G-6c with 1,750 hp Jumo 213A 
liquid-cooled engines. The final night fighting version 


(Above) A Ju 88G-6b of I Gruppe of NJG 101 at 
Ingolstadt, late 1944, and (below) a Ju 88G-7a of 1V 
Gruppe of NIG 6 at Schwabisch Hall, 1944-45. 
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‘The Ju 388 V2 (above) was the first of the Ju 388 
fighter prototypes and flew in January 1944. 


entered flight test in January 1944, the V4.and V5 which 
followed lacking the tail barbette and featuring FuG 
218 Neptun radar enclosed by a pointed wooden nose 
cone. A pressure cabin was provided for the four crew 
members, and the initial production version was to 
have been the Ju 388J-1 which would have been funda: 

mentally similar to the V4 and V5, Production deliveries, 
were scheduled to commence in January 1945, but, in 
the event, none left the assembly line before the war 
situation brought the programme to an end. The follow: 

ing data relate to the Ju 388J-1. Max speed. 362 mph 
(682 knv/h) at 40,300 ft (12 285 m), Initial climb, 1,240 ft 
min (6,30 m/sec). Max endurance, 4.45 hrs. Empty 
weight, 22,928 Ib (10 400 kg). Max loaded weight 

92,360 lb (14 674 kg). Span, 72 ft2 in (22,00 m). Length, 
658 121 in (17,70 m), Height, 14 ft3 in (4,34 m). Wing area, 
602.79 6q ft (56,00 m*) 


JUNKERS Ju 248 


Germany 


In the late summer of 1944, the Junkers-Werke was te- 
quested to develop a successor to the Messerschmitt 
Me 163B rocket-propelled target-defence interceptor 
this being assigned the designation Ju 248. Despite the 
fact that the Junkers aircraft was fundamentally anew 
design with only limited relationship to the aircraft that 
it was intended to succeed, in December 1944 the pro: 
ject was redesignated Me 263 (which see) 


KAWANISHI K-11 Japan 


In April 1926, the Japanese Imperial Navy solicited pro- 
osals from Aichi, Mitsubishi and Nakajima for a new 
single-seat shipboard fighter. Although the Kawanishi 
Kokuki KK had not been invited to participate in the 
contest, the company elected to entera private-venture 
design, the K-11 designed by Eiji Sekiguchi. A stag: 
gered equi-span single-bay biplane with a fabric: 
covered metal fuselage and wooden wings ~ the upper 
having fabric skinning and the lower plywood — the 
K-11 was powered by a water-cooled BMW VI engine 
affording 630 hp for take-off. It carried an armament of 
two synchronised 7,7-mm machine guns, Retractable 
radiators were mounted in the fuselage sides and the 
undercarriage was jettisonable. The first of two proto- 
types was completed in July 1927, and evaluated by the 


‘The first prototype K-11 (below) completed in July 1927 
to meet a shipboard fighter requirement. 
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Imperial Navy at Kagamigahara (now Gifu). The second 
prototype embodied a number of improvements result- 
ing from the testing of the first example, notably to the 
fuselage structure and tailplane, but the contest was 
won by the Nakajima-submitted Gloster Gambet. 
which entered production as the A1Ni Navy Type 3 
Carrier Fighter. Development of the K-11 was accord 
ingly discontinued, the two prototypes being used ex: 
perimentally for mail carrying by Nippon Koku KK. Max 
‘speed, 161 mph (259 km/h). Time to 9,840 ft (3 000 m), 
5.§min. Endurance, 3.5 hrs. Empty weight, 2,579 lb 
(1170 kg). Loaded weight, 3,858 lb (1750 kg). Span, 
35 ft 5¥4 in (10,80_m). Length, 25 ft 10\4 in (7,88 m). 
Height, 10 ft 9¥¢in (3,28 m). Wing area, 363.83 sq ft 
(33,80 m’). 


(Below) The K-11 fighter in its definitive form. 


Japan 


KAWANISHI N1K1 KYOFU 
‘A specification for what was intended to be the world’s 
most powerful and advanced single-seat float fighter 
was issued to Kawanishi in September 1940.Assigned 
the company designation K-20, the new fighter had a 
mid-mounted laminar-flow wing, a single central float 
and outrigger stabilising floats. The first prototype was 
fitted with a Mitsubishi MK4D Kasei 14 14-cylinder 
radial driving two-bladed contra-rotating propellers. 
The initial light test was made on 6 May 1942, but diff 
culties with the contra-prop gearing led to the installa- 
tion of an MK4C Kasei 13 in seven subsequent proto: 
types, this engine driving a conventional three-bladed 
propeller and having a similar 1,460 hp output for take- 


‘An NIKI Kyofu (below) of the Sasebo Kolutai, 1944, 
‘which attempted to intercept China-based B-29s. 


off. In this form, the K-20 was adoptedas the NIKI Navy 
Fighter Seaplane Kyofu (Mighty Wind) Model 11 in 
December 1942. Armament comprised two 7,7-mm 
machine guns and two 20-mm cannon. Production de- 
liveries commenced in July 1943, but only 89 were com- 
pleted owing to the changing war situation and the 
higher priority allocated to its land-based counterpart, 
the NIKi-J Shiden. Late production examples of the 
Kyofu were fitted with the MK4E Kasei 15 rated at 
1,530 hp for take-off. The following data relate to the 
MK4C-powered model. Max speed, 302 mph 


(486 kra/h) at 18,7004t (6 700 m). Time to 16,400 ft 
(5000 m), 552 min, Max range, 1,036 mis (1 667 km), 
Empty weight, 6,063 lb (2 750 kg). Max loaded weight, 
8,183 Ib (3 712 kg). Span, 39 ft 449 in (12,00 m). Length, 
34 ft 834 in (10,59 m). Height, 15 ft 7 in (4,75m). Wing 
area, 252.96 sq ft (23,50 m1) 


(Above and below) The N1K1 Kyofu appeared in 1943 
but relatively small numbers entered service. 


A 


KAWANISHI N1K1-J SHIDEN Japan 


Reversing the normal process in which a float fighter 
was created from a land-based fighter, Kawanishi in- 
{tiated in November 1942, as a private venture, the de- 
velopment of a derivative of the N1K1 Kyofu with re: 
tractable wheel undercarriage. The airframe was 
fundamentally unchanged, but the Kasei engine was 
replaced by a Nakajima NK9B Homare 11 eighteen: 
cylinder radial rated at 1,820 hp for take-off. As the X-1, 
the first prototype was flown on 27 December 1942, 
armament being similar to that of the Kyofu but the 
wing cannon being mounted in gondolas. ‘The aircraft 
‘was officially adopted as the N1K1-J Navy Fighter Shi- 
den (Violet Lightning) Model 11. A total of nine proto- 
types was produced, the 1,990hp NK9H Homare 21 
being adopted for the production model. Armament 
‘was augmented by two additional 20-mm cannon. Pro: 
duction deliveries began in July 1943, the NiKi-Ja 
having the machine guns deleted, the N1K1-Jb having 


KAWASAKI 


(Above and below) The N1K1~J was unique among 
vice land-based fighters in having been derived 
from an original floatplane design. 


all four cannon mounted within the wing and the 
NiK1-Jc being a dedicated fighter-bomber version with 
four underwing bomb racks, A total of 998 production 
Shiden fighters was delivered. Max speed, 362 mph 
(682 km/h) at 17,715 ft (5400 m). Time to 19,685 ft 
(6.000 m), 7.85 min. Normal range, 888 mis (1 430 km). 
Empty weight, 6,987 lb (2 897 kg). Max loacled weight, 
9,526 lb (4 321 kg). Span, 39 ft 42 in (12,00 m). Length, 
29 ft 134 in (8,88 m). Height, 13 ft 3% in (4,06 m). Wing 
area, 252.96 sq ft (23,50 m*) 


KAWANISHI N1K2-J 
SHIDEN-KAI Japan 


Major redesign of the N1K1-J Shiden was undertaken 
by Kawanishi in mid-1943. A primary objective was to 
Shorten the excessively long main undercarriage legs 
which, from an early stage in the test programme, had 
created serious problems. In order to achieve this, the 
wings were moved to the lower fuselage, this change 
being accompanied by extensive redesign of the fuse- 

lage and tail surfaces, The result was essentially a new 
fighter retaining no more than the wings and four 

cannon armament of the NiKi-Jb. Designated N1K2-J 
Shiden-KAl, the prototype was flown on 31 December 
1943, seven additional prototypes being built anct pro: 


‘An N1K2-J Shiden-KAI (above) included in the 
inventory of the US Air Force Museum, Dayton, Ohio, 


duction deliveries commencing in July 1944 as the Navy 
Fighter Shiden-KAI Model 21. The Shiden-KAl retained 
the NK9H Homare 21 of the Shiden, a fighter-bomber 
variant being designated N1K2-Ja, A small number was 
completed as tandem two-seat advanced trainers de 

signated N1K2-K Shiden-Rensen. One of the principal 
shortcomings of the Shiden-KAI was location of the co 
too far aft, and to remedy this defect the Homare 21 
engine was moved forward 6 in (15cm). This change 
provided sufficient additional space to permit installa 

on of two 13,2-mm machine guns in the fuselage. Two 
airframes were modified to this standard under the de- 

signation N1K3-Jin the spring of 1945, Two others were 
adapted as prototypes of the NIK4-J and a third as its 
shipboard equivalent, the N1K4-A. These last-men: 

tioned models were powered by the 2,000 hp NK9H-S 
Homare 23 radial, but were too late to achieve produc: 

tion status. Series production of the N1K2J Shiden-KAI 
totalled 415 aircraft. Max speed, 369 mph (594 km/h) at 
18,370 ft (5 600 m). Time to 19,685 ft (6 000 m), 7.36 min 
Normal range, 1,066 mls (1715 km). Empty weight. 
5,858 lb (2 657 kg), Normal loaded weight, 8,818 Ib 
(4 000 kg). Span, 39 ft 44 in (12,00 m). Length, 30 ft 8 in 
(9,34 m). Height, 13 ft 0 in (3,96 m). Wing area, 

252.96 sq ft (23,50 m’). 


KAWASAKI KDA-3 Japan 


Seeking a successor to the Ko-4 (Nieuport-Delage NiD 
29), the Imperial Army issued, in March 1927, a request 
for proposals to Kawasaki, Mitsubishi and Nakajima. 


‘The N1K2-J (above and below) differed fundamentally 
from the N1K1-J in having a low-wing configuration. 


‘The KDA-3 (above and below) employed a fuselage 
based broadly on that of the Dornier H Falke. 


Kawasaki responded with a design by Dr-Ing Richard 
Vogt for a single-seat parasol monoplane, the KDA-3. 

Powered by a water-cooled 12-cylinder BMW VI 6,3 
engine affording 630 hp for take-off, the KDA-3 had a 
fabric-covered wing of mixed construction and a metal: 

‘skinned all-metal fuselage based on that of the Dornier 
Do H Falke. Armament comprised two synchronised 
7.7mm machine guns. The first of three prototypes 
was completed in March 1928, but was lost in a landing 
accident at Kagamigahara on 1 April. The second and 
third prototypes, these being powered by 450 hp His: 

pano-Suiza engines, had been completed by May for 
‘competitive evaluation with the Mitsubist and Naka: 

Jima contenders at Tokorozawa, In the event, the eval 

uation was suspended when the Mitsubishi ‘Type 
Hayabusa (Peregrine Falcon) disintegrated during div: 

ing tials. An investigation revealed that none of the 
contenders fully met Army strength requirements, and 
oth Kawasaki and Mitsubishi withdrew from the con: 

test. The two surviving KDA-3 prototypes were sub: 

sequently utilised by Kawasaki for flight research. The 
following data relate to the first prototype. Max speed, 
177 mph (285 km/h), Time to 16,405 ft (6 000 m), 12 min, 
Empty weight, 2,9761b (1350kg), Loaded 
weight,4,299 lb (1 950 kg). Span, 41 ft 4 in (12,60 m). 
Length, 29 ft 0% in (8,85 m), Height, 9 ft 1014 in 
(3,00 m). Wing area, 269.1 sq ft (25,00 m’). 


KAWASAKI (KDA-5) Tyre 92 
FIGHTER Japan 
In June 1929, Kawasaki initiated development of a new 
single-seat fighter as a company-funded programme. 
Designed by Dr-Ing Richard Vogt, assisted by Takeo 
Doi, it was designated KDA-5, The new fighter em- 
bodied the latest western structural techniques and 
was an equi-span biplane with fabric-covered metal 
wings, @ metal-skinned metal fuselage and a 630 hp 
MW VI6,3 engine. The first of three KDA-S prototypes 
was completed in July 1930, attaining a speed of 
199 mph (320 km/h) and an altitude of 32,810 ft 
(10.000 m) under test, both figures representing new 
records in Japan, The second and third prototypes 
were completed in January and March 1931, and, after 
evaluation by the Imperial Army, series production was 
ordered as the Type 92 Fighter. Two additional proto: 
types were built, and various engine cowling and 
radiator designs were tested before the definitive pro- 
duction arrangement was reached. With the designa- 
tion Type 92-1, a total of 180 fighters was completed be- 
tween January and December 1932, production 
subsequently switching to the Type 92-II, of which 200 
were built. The Type 92-II had the Kawasaki-built BMW 
Vi engine replaced with an improved version of the 
power plant designated by Kawasaki as the BMW VIL 
(although unrelated to the BMW VII developed by the 
German engine manufacturer) and rated at 750 hp for 
take-off Both -I and -II models carried an armament of 
‘two synchronised 7,7-mm guns, and the Type 92 was 
deployed primarily in Manchuria and Northern China 
from 1932 until 1935, The following data relate to the 
‘Type 92-1. Max speed, 199 mph (320 km/h) at sea level, 
Time to 9,840 ft (3000 m), 4 min. Range, 528 mis 
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(850 km), Empty weight, 2,822 Ib (1280 kg). Loaded 
weight, 3,748 Ib (1700 kg). Span, 31 ft 4 in (9,55 m). 
Length, 23 f 1% in (7,05 m), Height, 10 2 un (3,10 m). 
Wing area, 258.34 sq ft (24,00 m*). 


(Above and below) The first production Kawasaki 
fighter, the Type 92-1, which was built in series in 1932, 
‘and deployed operationally in China. 


KAWASAKI Ki-5 Japan 


‘As its first essay in the fleld of low-wing cantilever 
monoplane fighters, Kawasaki evolved the Ki-5 to meet 
requirements of the Imperial Army circulated in June 
1933, which called for the development of a successor 
to the Type 92 biplane, Designed by Takeo Doi under 
the overall supervision of Dr-Ing Richard Vogt, the Ki-5 
‘was of all-metal construction with a Kawasaki-develop- 
ed BMW IX (Ha-9-1) 12-cylinder water-cooled Vee 
engine rated at 850 hp for take-off. The wing was of in- 
verted gull configuration to improve view from the 
cockpit and to restrict the length of the undercarriage 
legs. Four prototypes were built, these embodying dif 

fering wing anhedral and dihedral angles, pilot seat 
positioning, radiator designs and undercarsiages. The 
first was completed in February 1934, by which time Dr- 

Ing Vogt had returned to Germany. Poor low-speed 
stability, inadequate manoeuvrability, and engine cool: 

ng and vibration problems resulted in the Army dis- 
continuing evaluation of the Ki- by September 1934, 

and all four prototypes were scrapped. Max speed, 
224 mph (360 km/h). Time to 16,405 ft (5 000 m), 8 min. 

Range, 620 mls (1000 km). Empty weight, 3,307 Ib 
(1500 kg), Loaded weight, 4,123 Ib (1 870 kg). Span, 
34 ft 914 in (10,60 m). Length, 26 ft 643 in (7,78 m). 

Height, 8 f 6% in (2,60 m). Wing area, 193.76 sq ft 
(18,00 12"). 


(Below) The Ki-5 was confined to four prototypes. 
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KAWASAKI (Kt-10) Tyre 95 
FicHTER Japan 
Following the failure of the Ki-5, the Imperial Army in 
September 1934 instructed both Kawasaki and Naka: 

jima to initiate development of new single-seat 
fighters, Army demands for light construction and 
maximum possible manoeuvrability, combined with 
the company’s lack of success with the monoplane for- 
‘mula, prompted Kawasaki to revert to the biplane con: 

figuration. Takeo Doi, assisted by Isamu Imachi, de- 
signed an all-metal single-bay aircraft with 
fabric-covered wings and a Kawasaki Ha-9-I-Ko water: 

cooled 12-cylinder engine rated at 850 hp for take-off. 
Designated Ki-10, the first of four prototypes was com- 

pleted in March 1935, and, in the following September, 

the Ki-10 was selected in favour of the Nakajima Ki-11 
and ordered into production as the Type 95 Fighter. 

Production commenced in December, but almost im- 

mediately the Army demanded improved manoeuvr- 
ability. Thus, while production of the Type 95 pro- 
ceeded, work continued in parallel on # developed 
version, the Ki-10-Il The wings were lengthened, in- 
creasing overall span and area from 31 ft 4 in (9,65 m) 
‘and 215,28 sq ft (20,00 m*) to 32 ft 10% in (10,02 m) and 
247.58 sq ft (23,00 m"), and fuselage length was in- 

‘creased from 23 ft 7% in (7,20 m) to 24 ft 9% in (7,58 m). 

After completion of 300 Type 96s in October 1937, pro- 

duction switched to the modified version as the Type 
96-Il, and 280 of this variant had been completed when 
production terminated in December 1938. Both models 
were fitted with an armament of two 7,7-mm machine 
‘guns, and these remained the mainstay of the Army 
fighter element until 1940, An additional four proto- 
types were built to participate in programmes aimed at 
further improving the capabilities of the basic Type 95 
fighter. One of these, the 200th Type 95 fighter, with a 
new wing section and a close-cowled undercarriage, 
attained a maximum speed of 264 mph (425 km/h). Two 
others, completed in November 1937, featured an Ha:9: 

IL-Otsu engine, an enclosed cockpit and single-strut 
main undercarriage members. These attained a speed 
of 276 mph (445 kv’), but Army interest had mean- 

while transferred to fighters of monoplane configura- 
ion and further development of the Type 96 was not 
pursued. The following data relate to the Type 95: 

Max speed, 248 mph (400 km/h) at 9,840 ft (3 000 i), 
Time to 16,405 ft (5000 m), 5 min. Range, 684 mis 
(1100 km). Empty weight, 2,998 Ib (1 360 kg). Loaded 
weight, 3,836 lb (1740 kg). Span, 32 ft 10% in (10,02 m). 
Length, 24 ft 944 in (7,5 m). Height, 9 ft 10% in (3,00 mn). 
Wing area, 247.58 sq ft (23,00 27°) 


‘The Ki-10-1 (below) and Il (above) equipped most of the 
Imperial Army's fighter element 1936-40, 


KAWASAKI K1-28 


Japan 


In parallel with the start of series production of the 
‘Type 95 biplane, the Imperial Army proposed unotf- 


cially to Kawasaki, Mitsubishi and Nakajima that they 
should commence studies for new fighters of mono- 
plane configuration. An official requirement for such an 
aircraft was issued in April 1936, and whereas Mitsub- 
ishi and Nakajima opted for radial air-cooled engines, 
Kawasaki elected to retain a water-cooled inline 
engine, as used by the company's earlier fighters, 
Assigned the Kitai designation Ki-28 and designed by 
‘Takeo Doi, the new fighter was a cantilever low-wing 
monoplane with split flaps and an aft-sliding semi- 
canopy for the cockpit. Power was provided by an 
850 hp Kawasaki Ha-9-II-Ko water-cooled inline engine 
and armament consisted of two 7,7-mm synchronised 
machine guns. Two prototypes of the Ki-28 were com: 
pleted in November and December 1936, and were sub- 
sequently evaluated in competition with the Mitsub- 
ishi Ki-33 and Nakajima Ki-27, The Ki-28 was 
‘marginally faster than the other contenders and offered. 
better climb, acceleration and altitude performance. 


‘The Ki-28 (above and below) was bested by the 
Nakajima Ki-27, which had superior manoeuvrability, 


These advantages were offset by poorer manoouvra- 
bility, however, and, in particular, a larger turning 
radius. Thus, the Ki-28 was rejected by the Army in 
favour of the Ki-27, No further development of the Ki-28 
was undertaken, but this fighter provided Kawasaki 
with invaluable experience in developing the Ki-60 and 
Ki-61. Max speed, 301 mph (485 km/h) at 11,480 ft 
(3500 m). Time to 16,405 ft (5 000 m), 5.16 min. Range, 
620 mis (1000 km). Empty weight, 3,130 Ib (1.420 kg), 
Loaded weight, 3,880 lb (1760kg). Span, 39 ft 4% in 
(12,00 m). Length, 26 ft 11 in (7,90 m). Height, 8 ft 644 in 
(2,60 m). Wing area, 204.62 sq ft (19,00 m’). 


KAWASAKI Ki-45 Japan 


In December 1937, Kawasaki was ordered to begin 
work on a twin-engined two-seat fighter which was 
assigned the Kita/designation Ki-45, Stemming from an 
earlier design study (the Ki-38), the Ki-46 was of all 
metal construction with a stressed-skin semi-mono. 
coque fuselage, semi-elliptical wings and a manually 
retractable undercarriage. It was powered by two 
Nakajima Ha-20-Otsu nine-cylinder radial engines 
rated at 820 hp at 11,480 ft (3.600 m). Designed by 
‘Takeo Doi, the Ki-45 was armed with a 20-mm cannon 
and two 7,7-mm machine guns firing forward and a 
flexibly-mounted 7,7-mm weapon for aft defence, The 
first of three prototypes was flown in January 1939. 
Numerous problems were encountered, one of the most 
serious being excessive engine nacelle drag. In an 
attempt to reduce this, the third prototype, completed 
im May 1939, featured close-cowled engines with 
ducted spinners, This aircraft aiso featured an electri- 
cally-operated undercarriage. Serious engine nacelle 
stall and disappointing performance led to curtailment 


‘The first prototype Ki-45 (above), and (below) the Ki-45 
in the pre-"Phase I Improvement” form, 


of work on pre-series aircraft until April 1940, At this 
time work was resumed and eight further aircraft were 
built under the so-called "Phase I Performance Im- 
provement” programme. These aircraft were powered 
by Nakajima Ha-26 14-cylinder radials each offering 
1,050 hp anid housed by redesigned nacelles, flight test 
ing commencing in July 1940. In the meantime, on his 
own initiative, Takeo Doi began an aerodynamic re- 
appraisal and a complete structural redesign of the 
fighter which was to result in an essentially new de- 
sign. The following data relate to the Ki-45 “Phase I Per 
formance Improvement" aircraft. Max speed, 323 mph 
(620 km/h) at 11,485 ft (3500 m). Empty weight 
6,945 lb (3 150 kg). Loaded weight, 9,700 lb (4 400 kg) 
Span, 47 ft 67% in (14,50 m). Length, 33 ft 7% in 
(10,26 m). Height, 11 ft 8% in (3,57 m). Wing area, 
312.16 sq ft (29,00 mr’) 


KAWASAKI K1-45-KAI 
TORYU 


Although possessing little more in common with the 
original Ki-46 than a similar configuration, Takeo Dot's 
redesigned fighter retained the original Kitai designa- 
tion with the added suffix KAI (indicating Kaizo, or 
Modified). By comparison with the earlier fighter, the 
Ki-45-KAI had a reprofiled fuselage of reduced cross 
section, entirely new tail surfaces, a straight-tapered 
wing in place of the semi-elliptical planform, increased 
fuel capacity and heavier armament. The Ha-25 
engines were initially retained and the first Ki-45-KAT 
prototype was completed in May 1941. Two further pro- 
totypes and 12 pre-series aircraft followed, all of which 
were delivered by the end of the year. Satisfactory 
flight testing led to adoption of the fighter as the Type 2 
‘Two-seat Fighter Model Ko (Ki-45-KAI-Ko), the name 


Japan 


(Above top) Ki-45-KAI-Hei Toryus of 1st Chutai and 
(immediately above) Shinten unit of the 53rd Sentai. 


(Below) A Ki-45-KAL-Ko of the Sth Sentai, the first 
Imperial Army unit to equip with the Toryu. 


) later being applied. The initial 
model ward-firing armament of one 
20-mm cannon and two 12,7-mm machine guns, a 
7,92-mm gun being provided for rear defence. A variant 
optimised for ground and anti-shipping attack, the 
Ki-45-KAI-Otsu, featured revised forward-firing arma- 
ment which comprised one 20-mm cannon and a hand 
loaded 37-mm cannon. Later production of this version 
d to the Mitsubishi Ha-102 rated at 1,080 hp for 
This engine was standardised by the next 


(Above and below) The Ki-45-KAI-Hei, those depicted 
by the photograph belonging to the 3rd Chuta/ of the 
‘53rd Sentai operating from Matsudo, 1945. 


model, the Ki-45-KAI-Hel, intended primarily for the 
octurnal intercept réle, This had armament of ane for: 
ward-firing semi-automatic 37-mm cannon, two 20-1 
cannon mounted to fire upward at an oblique angle and 
4 7,92-mm gun for rear defence. An anti-shipping ver 
sion, the Ki-45-KAI-Tel, supplemented the forward 
firing 37-mm cannon with two 20-mm cannon and also 
carried two $61-Ib (260-kg) bombs. A half-cozen Toryus 
‘were each fitted with a hand-loaded 76-mm cannon for 
the dual bomber intercept/shipping attack role, The 
last Toryu (a Ki-45-KAI-Hel) was completed in July 
1945, bringing total production to 1,691 aircraft, exclud 
ing prototypes. A proposed further development, the 
Ki-45-II, evolved into the single-seat Ki-96 (which see) 
‘The following data relate to the Ha-102-engined Ki-46- 
KAL-Hel, Max speed, 340 mph (547 km/h) at 19,685 ft 
(6.000 m). Max range. 1,243 mls (2000 km), Time to 
16,405 ft (6 000 m), 6.12 min. Empty weight, 8,146 Ib 
(3695 kg). Loaded weight, 11,631 lb (5 276 kg). Span 
49 ft 3¥4 in (18,00 m). Length, 36 fe 1 in (11,00 m). Height, 
12 ft 1% in (3,70 m). Wing area, 344.46 sq ft (32,00 m). 


KAWASAKI K1-60 Japan 
To meet a requirement for a heavily-loaded, cannon: 
armed specialised interceptor fighter, Takeo Doi, 
assisted by Shin Owada, designed the Ki-60 around the 
Daimler-Benz DB 601 12-cylinder inline engine. Repre 
senting a complete reversal of previous Japanese 
single-seat fighter design practice in that emphasis 
was placed on speed rather than manoeuvrability, the 


(Below) The experimental Ki-60 interceptor fighter. 
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‘The first Ki-60 prototype (above) which began its flight 
test programme in March 1941. 


Ki-60 wasa compact all-metal stressed-skin monoplane 
with a 1,175 hp DB 601A engine and an armament of 
two 20mm cannon and two 12,7-mm machine guns. 

‘The first of three prototypes was completed in March 
1941, but during test was found to be laterally unstable 
and to possess dangerous spinning characteristics. 

Furthermore, its stalling speed was extremely high and 
its controls excessively heavy. Inan attempt to mitigate 
the more undesirable of these characteristics, the 
second and third prototypes received a small increase 
in wing area of 10.55 sq ft (0,98 m*), some minor aero- 
dynamic improvements anda small reduction in normal 
loaded weight (by replacing the wing-mounted cannon 
with 12,7-mm machine guns). Only minor improve- 

ments resulted and further development of the Ki-60 
was abandoned. Max speed, 348 mph (560 km/h) at 
14,765 ft (4 600 m). Timo to 16,408 ft (5 000 m), 6.0 min. 
Empty weight, 4,740 lb (2150 kg), Loaded weight 

6,063 Ib (2 760 kg). Span, 34 ft 5¥5 in (10,50 m). Length, 
27 ft 944 in (8,47 m). Wing area, 174,38 sq ft (16,20 m") 


KAWASAKI K-61 HIEN Japan 


(Above) A Ki-61-1-Otsu of the 37th Sentai at Taipet, 
‘Taiwan, early 1945, and (below) a general arangement 
drawing of the Ki-61-1-KAI-Hei. 


Key to Kawasaki Ki-61-KAI-Hei 


1 Staooard navigation tort 
2 Weg no bracing 
3. Wing spar 
4 Starboard ateron 
5 Alleron tab 
6 Statoare tap 
7 Wing gu access panst 
8 Gunpot 
9 Trreebiade constant speed Suantomo 
Hamitonpropeter 
10 Aunary Gop tank (3.9 vp a0 
‘apacty) 
11 Proper boss 
12 Proper reducton gear housing 
13 Auulory ntahe 
14 Starboard marenet 
15 Lower cowlng quck-rfease catches 
16 Ejector exraust sts 
17 Aat-voraton mounting p36 
18 Engre bearer 
19 Upper coming quck-resese catches 
2 Kawasski Ha-40 (my Type-2) engine 
21 Engne accessories 


BB Anrruntn feed ote 
30 Two 20mm Ho-S carron 
31. Soping windscreen 

2 Garaght 

33 Conta coker 

34 Phot’ eat (arroxres) 
38 Fuseiage rane 

8 Roarward-sing 


cap areon 


48 Canopy ack 
41 Sornp onded Naren 
42 Fada We ah (96.2 bp gal 


15 Starboard owratr 
4 Telfer tng on 


$5 Talia sructre 
56 Rear navigation ight 
ST Aad sub rast 
‘58 Rudoe balance 
{59 Pde Fie i tab 


2 Ganrpon 60 Fuser post 
2 Cannon bares 61 Rudser ramewor. 

24 Front 62 Bevator ab 

25 Coning panel inw (3 Envator fed ven tab 
28 Sioecharye 4 Fort leat 

27 Supercharge rahe (6 Ervater contro cable 
28 Aeration tars (66 Rudoer hinge 


(87 Rew cage Fame taiplare aactrent 
{68 Tatwhee! retraction jack ate dete) 


78 Radler rhaho ducing 
77 Raat ar itaho 

78 Man pa funeage atactonert port 
79 mnoaara manatee! door 


‘apacty) 20 Mastaol we 
43 Funaage equoment aces door upward Landing ight 
won 82 Manwheal prot pont ‘92 Gun access pane 
44 Type 99 Hed radio pack 3 Manatee eg 3 Bombank shackle 
48 harad mast (4 seo sock sorter section fat 4 Port tap 
6 hora ead ‘seovedd 5 Man soar 
7 eval 85 Manatee angie for 98 Wig tn 
48 Beato conta cation 08 Pot manaheet {7 Accy drop tank (4.9 ip g/200 
48 Upper longeron {BT Manwtee door 98 Pitot head 
0 Ruste cable {88 Separate manatee org 99 Metal wing skin 
81 Fuselage jon 89 Gin port 100 Aleyon tab 
$2 Starboard tape 90 Macrire gun bare! 101 Por aleron 


{81 Weg-mounted 12.7 Ho-103 machine 


(port and starboard) 


102 Wingtp structure 
108 Port navigation ight 


Developed in parallel with the Ki-60 as a somewhat 
lighter general-purpose fighter, the Ki-61 was similarly 
conceived by Takeo Doi and Shin Owada. Also de- 
signed around the DB 601A engine, which was adopted 
for licence manufacture by Kawasaki as the Ha-40, the 
Ki-61 was flown for the first time in December 1941. A 
{otal of 12 prototypes was built, series production being 
initiated as the Type 3 Fighter Model 1, the Model 1-Ko 
(Ki-61--Ko) having an armament of two 12,7-mm and 
two 7,7-mm guns, and the Model 1-Otsu (Ki-61-1-Otsu) 
having a quartet of 12,7-mm weapons. Later to be 
named Hien (Swallow), the KL61-I was powered by an 
Ha-40 engine rated at 1,175 hp for take-off. Three 
hundred and eighty-eight were either converted in the 
field or on the assembly line to take 20-mm MG 151 
cannon in place of the wing-mounted machine 
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(Above top) A Ki-61-1-Otsu of 3rd Chutai, 59th Sentai, at 
Ashiya, northern Kyushu, August 1945. 


guns. The -Ko and -Otsu models were supplanted in 
production by the Ki-61-/KAI-Het with twin fuselage- 
mounted 20-mm cannon, strengthened wings and 
modified rear fuselage. A further development of the 
basic design, the Ki-61-Il, featured an Ha-140 engine 
rated at 1,500 hp for take-off. Flown in prototype form in 
December 1943, the Ki-61-II employed anew wing of in- 
creased (10 per cent) area and some structural revision. 
Eight prototypes were followed by the Ki-61-Il-KAI 
which reverted to the standard wing and entered pro- 
duction in both -Ko (12,7-mm wing guns) and -Otsu 


(Immediately above) A Ki-61-I-KAI-Hel of the 23rd 
Independent Chutai, Yontan, Okinawa, April 1945, 


(20-mm wing cannon) versions. Production being in 
hibited by shortages of Ha-140s, only 129 Ki-61-I-KAI 
fighters (including prototypes) were delivered, follow: 
ing 1,380 Ki-61-Is and 1,274 Ki-61--KAIs, The following 
data relate to the Ki-61-I-KAI-Hei Max speed, 360 mph 
(580 km/h) at 16,405 ft (5 000 m). Time to 16,405 ft 
(6000 m), 7,0 min. Normal range, 360 mis (580 kin). 
Empty weight, 5,798 lb (2630 kg). Loaded weight, 
7,650 Ib (3.470 kg). Span, 39 ft 4% in (12,00 m). Length 
20 ft 234 in (8,94 m). Height, 12 ft 134 in (3,70 m), Wing 
area, 216.28 sq ft (20,00 m’ 


A Ki-61-1-Otsu (above) flown by Maj Kobayashi, CO of 
the 244th Sentai during the winter of 1944-45. 


KAWASAKI K1-64 Japan 
Unorthodox in that it was of centreline thrust concept — 
‘with two engines both delivering their thrust along the 
centreline of the aircraft ~ the Ki-64 was powered by a 
Kawasali Ha-201 power plant comprising tandem: 
mounted Ha-40 engines. These offered a combined 
take-off rating of 2,350 hp and drove contra-rotating 
propellers. This unusual arrangement wes combined 
‘with a steam vapour cooling system, the cooling sur- 


(Below) The sole prototype of the Ki-64 seen here 
during its initial take-off in December 1943, 


faces occupying three-sevenths of the gross wing area. 
A single-seat all-metal semi-monocoque monoplane 


(Above) The Ki-64 centroline-thrust fighter. 


with a proposed armament of four 20-mm cannon, or 
‘two cannon and two 12,7-mm machine guns, the proto: 

type Ki-64 was completed in November 1943. During 
the fifth flight, a fire developed in the rear engine bay, 

necessitating an emergency landing, and the damage 
‘was still unrepaired when, in mid-1944, it was decided 
to suspend further work on the Ki-64. The following 
performance data are manufacturer's estimates, Max 
speed, 435 mph (700 kaw/h) at 13,126 ft (4.000 m). Time 
to 16.405 ft (5 000m), 5.5 min. Range, 310 mis (600 km). 
Empty weight, 8,9291b (4.050 kg). Loaded weight, 

11,244 Ib (5 100 kg). Span, 44 ft 3¥¢ in (13,50 m), Length, 
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‘The Ki-64 (above) featured tandem engines, surface 
‘evaporation cooling and contraprops, 


96 ft 2H in (11,09 m). Height, 13 ft 11% in 
area, 301,39 #9 ft (28,00 m*) 


m). Wing 


KAWASAKI K1-96 


Initiated as the Ki-46-II and intended as 
the two-seat Toryu, the Ki-96 was to emerge as a 
single-seat heavy fighter. Three prototypes of th 
Ki-45-II had been under construction when, in Decem 
ber 1942, requirements were revised, the second crew 
member no longer being wanted and the desi 
being changed to Ki-96. Whereas the first prototype 
completed in September 1943, merely had the second 
pit faired over, two further prototypes w 
pleted as single-seaters from the outset. In the event, 
the Imperial Army lost interest in s at twin 
engined fighters, but authorisation was given to con 
tinue development of the basic design as a twe 
and this was eventually to result in the Ki-102 
K-96 was powered by two Mitsubishi Ha-112- rad 
rated at 1,500 hp for take-off and carried an armament 
of one 37-mm and two 20-mm cannon. Max speed, 
391 mph (690 km/h) at 31,170 ft (9 500 m). Time to 
16,405 ft (5.000 m), 6.0 min. Max range, 373 mis 
(600 km). Empty weight, 10,031 Ib (4 650 kg). Loaded 
weight, 13,228 lb (6 000 kg), Span, 51 ft 1 i (15,57 m) 
Length, 37 ft 6% in (11,45 m). Height, 12 ft 1561 
(3,70 m). Wing area, 365.98 sq ft (34,00 m*). 


Japan 


‘The general arrangement drawing (below) represents 
the second and the photo (above) the third Ki-96. 


KAWASAKI K1-100 


Kawasaki's design team headed by Tal 
evolved an excellent high-altitude interceptor fighter 
ag the Ki-61-II-KAI, but, by the late au 

shortage of the Ha-140 liquid-cooled inlin 
resulting in substantial numbers of engine! 
frames being held in storage. The airframe was, there- 
fore, mated with the Mitsubishi Ha-112-II air-cooled 
radial affording 1,500 hp for take-off, and the first of 
three prototype conversions was flown on 1 February 

under the designation Ki-100. Authorisati 

promptly given to complete all existing engin: 
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(Above) Ki-100-1-Ko fighters of the 59th Sentai at Omura 
airfield, Kyushu, in the summer of 1945, 


er 


(Above and below) The Ki-100-I-Otsu, that shown by 
the photo belonging to the 5th Sentai in May 1945. 


parations for series production of the Ki-100-II were in 
hand when hostilities ceased. The following data relate 
to the Ki-100-1-Oteu. Max speed, 360 mph (580 kin/h) at 
19,685 ft (6 000 m), Time to 16,406 ft (6 000 m), 6.0 min, 
Range (internal fuel), 870 mls (1400 km), Empty 
weight, 5,5 525 kg). Loaded weight, 7,705 lb 
(3.496 kg). Span, 39 ft 44 in (12,00 m). Length, 29 ft 
in (8,92 m), Height, 12 ft 29 in (3,76 m). Wing area, 
8q ft (20,00 m*) 


Japan 


ining the basic structure and engines of the Ki-96, 
i reverting to a cockpit arrangement similar to that 

ally proposed for the Ki-45-II, the Ki-102 wa 
' ns, The o Ki-102-Ko high 


ered in 


‘AKi-102-Otsu (below) with the 3rd Operational Test 
and Training Chuta/ at Fussa early in 1945, 


Ki-61-1L-KAI airframes with this power p! 
‘Type 5 Fighter Model 1-Ko (Ki-100-1-Ko). Ar 


guns, With the term 
w-build version of the 


7-mm machi 
of Ki-61-I-KAI prod 


differed t 
rear fuselage with a 
development, the Ki-100-tI fitted v 
supercharger, was flown as a prototype in May 1945, 
two further prototypes of this version being completed 
and tested. Production of the Ki-100 totalled 389 aircraft 
271 of the -Ko version and 118 of the -Otsu model. Pr 


pit canopy. A 
Ru-102 turbo: 


(Immediately below) A Ki-100-I-Ko of the 3rd Chutai, 
‘59th Sentai at Ashiya, Kyushu, and (bottom) a Ki-100-1. 
Otsu of the 5th Sentai, Kiyosu, Nagoya. 


altitude interceptor with Ru-102 turbo-superchargers 
and an armament of one 37-mm and two 20-mm 
and the Ki-102-Otsu ground attack fighter 
without turbo-superchargers and with a §7-mm 
cannon replacing the 37-mm weapon. The first Ki-102 
prototype was completed and flown in March 1944 
powered by two 1,500 hp Mitsubishi Ha-112-II radials, 
This aircraft, like the two additional prototypes and 20 
pre-series aircraft, was intended for the Ki-102-Otau de 
velopment programme, but, in the event, priorities 
were changed and six of the pre-series airframes were 
located as prototypes for the Ki-102-Ko, the first of 
these being flown in June 1944. Production deliveries of 


(Above) The Ki-102-Otsu ground attack fighter, and 
(below) the Ki-102-Ko high-altitude interceptor. 


the Ki-102-Otsu began In October 1944 as the Type 4 
Assault Aircraft, but because of difficulties with the 
Ru-102 turbo-superchargers, series production of the 
Ki-102-Ko was delayed and only six pre-series Ki-102-Ko 
fighters were completed, with a further 20 being modi: 
fled to -Ko standards from Ki-102-Otsu airframes, Two 
other -Otsu aircraft were modified as prototypes of the 
Ki-102-Hel which had similar Ha-112-IF-Ru engines to 
the -Ko, but featured a longer-span wing, a lengthened 
fuselage, redesigned tail surfaces, a relocated second 
cockpit and a pair of 30-mm cannon. However, the 
Ki-102-Hei did not achieve fight test status before hos 
Ulities came to an end in 1945, A total of 215 of the 
Ki-102-Otsu model was completed. The following data 
relate to the Ki-102-Ko. Max speed, 360 mph (580 km/h) 
at 19,685 ft (6 000m). Time to 16,405 ft (5 000 m), 
8.7 min. Range (internal fuel), 994 mis (1600 km). 
Empty weight, 11,354 lb (5150 kg). Loaded weight, 
15,762 Ib (7 150 kg). Span, 51 ft 11n (16.57 m). Length, 
37 ft 6% in (11,45 m). Height, 12 ft 1 in (3,70m). Wing 
aren, 430.57 sq ft (40,00 m*) 


KAWASAKI Ki-108 Japan 


‘An artist's impression (above) of the definitive Ki-108 
prototype, which is also illustrated below. 


Intended to meet a requirement for a specialised heavy 
interceptor fighter capable of operating at extreme alti 
tudes, the Ki-108 was a derivative of the two-seat 
Ki-102, the seventh and eighth pre-series Ki-102 air 
frames being employed as prototypes. Apart from the 
structure surrounding a single-seat pressure cabin, the 
airframe of the Ki-108 was fundamentally similar to that 
of the Ki-102, as was also the armament of one 37-mm 
and two 20-mm cannon, Power was provided by two 
turbo-supercharged Mitsubishi Ha-112-II-Ru radial 
engines of 1,500 hp. Flight testing of the Ki-108 com: 
menced in July 1944 without the turbo-superchargers 
fitted. By late 1944, changes being introduced on the 
Ki-102-Hel (eg, longer-span wing, lengthened aft fuse 
lage) were also being applied to the Ki-108, and two 
further prototypes were built, these being designated 
Ki-108-KAL The first of these was completed in March 
1945, but flight testing was incomplete when the 
Pacific War ended. Max speed, 385 mph (620 kavh) at 
32,800 ft (10 000 m). Time to 16,405 ft (5 000 m), 9:0 min 
Range, 994 mis (1600 km). Empty weight, 11,685 lb 
(5300 kg). Loaded weight, 15,873 lb (7200 kg). Span, 
51 ft 4% in (15.67 my. Length, 38 ft 5 in (11,71 m). Height, 
122 1 in (3,70 m). Wing area, 365.98 sq ft (34,00 m") 


KAZYANENKO No 5 Russia 


(Above) The highly original Kazyanenko No. 5. 


A highly original single-seat fighter was designed at 
the Kiev Polytechnic Institute in 1917 by three brothers, 
Yevgeny, Ivan and Andrei Kazyanenko. Built in the In- 
stitute workshops and referred to as the No 5, the 
fighter was a single-bay biplane and the angle of the 
mainplanes was adjustable relative to the centre 
struts. The 100 hp Gnome Monosoupape rotary engine 
was mounted over the co in the plywood monocoque 
fuselage, driving a three-bladed pusher propeller 
mounted behind a cruciform tail. The pilot was seated 
in the nose of the aircraft and was provided with a 
single machine gun. Flight testing was initiated at the 
end of June 1917, but, on 1 July, the tailskid broke 
during landing, resulting in serious damage to the pro- 
peller, the tail assembly and the extension shaft It 
‘would seem that further development was abandoned. 
‘Span, 23 ft 914 in (7,25 m). Length, 22 ft 10 in (6,96 m). 


KJELLER FF 6 (T.2) Norway 


KNOLLER 


fighter-reconnaissance aircraft. Of wooden construc 
tion with a plywood monocoque fuselage and desig: 
nated FF 6 by the factory and T’2 by the Anny, the pro- 
totype was flown in 1921. It immediately displayed 
unacceptable characteristics which were exacerbated 
by the fact that the Hispano-Suiza engine was found to 
develop only 103 hp. A max speed of only 62 mph 
(100 km/h) was attained compared with an anticipated 
maximum of 82 mph (132 km/h), Further development 
was therefore abandoned after the first test flight 
Span, 38 ft 6% in (11,75 m). Length, 23 ft 94s in (7,26 m). 
Height, 11 ft 84 in (3,57 m). 


‘The FF 6 (below) was conceived as a single-seater, but 
redesigned as a two-seat reconnaissance fighter, 


KNOLLER 70.01 


Austria-Hungary 


The Ku.k Fliegerarsenal Fischamend began construc: 
ton during 1917 of two single-seat fighter prototypes, 
the 70,01 and 70,02, to the designs of Prot Richard 
Knoller. A single-bay unstaggered biplane of wooden 
onstruction powered by & 230 hp Hiero water-cooled 
six-cylinder inline engine, the Knoller fighter featured a 
flexible wing section intonded to reduce drag by flat: 
tening with increased speed. Intended armament com: 
prised two synchronised 8mm Schwarzlose machine 
‘guns. Initially fitted with wing warping, the 70,01 flow 
for the first time on 23 November 1917, but suffered 
damage during a ground manoeuvre within afew days, 
During repaits at the Fliegerarsenal, the prototype was 
fitted with ailerons on the upper wing. From March 
until 20 June 1918, when it was damaged in a landing 
accident, it underwent official testing at Aspern. 
Having higher priority activities, the Fliegerarsenal 
tansferred the tasks of repaiting the 70.01 and com: 
pleting the 70.02 to the Flugzeug Reparatur und Baw 


Anstalt (Fruba) in Vienna. The 70.01 was subjected to 
load testing in August 1918, and the 70,02, completed in 


‘The Knoller 70.01 (above and below) as ariginally flown 
in November 1917 with wing warping control. 


Acquisition from Spain of five 150 hp Hispano-Suiza 
eight-cylinder Vee-type engines prompted the Norwe- 
gian Amny Flying-Service (Haerens Flyvevaesen) to 
‘order the design of a single-seat fighter around this 
power plant. Design was begun by Ing Hellesen at the 
Kjeller Fiyfabrikk in the autumn of 1919, by which time 
the requirement had changed to that of a two-seat 
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KNOLLER 


September, was intended to continue the flight test 
programme, which, if successful, was to have resulted 
inan order (to be fulfilled by Fruba) for 10 pre-series air 
craft. The end of hostilities was accompanied by dis- 
continuation of the fighter development programme. 
‘Max speed (estimated), 149 mph (240 km/h). Span, 26 ft 
Jin (8,00 m). Length, 20 ft 101n (6,35 m), Height, 9 ft 
496 in (2,85 m), 


KOCHERIGIN DI-6 USSR 
Designed at the TsKB (Tsentralny Konstruktorskoye 
Byuro) by Sergei A Kocherigin and Vladimir P Yat 
senko, the DI-6 two-seat fighter commenced flight trials 
early in 1998 as the TsKB-11, Of mixed construction with 
an all-metal fuselage and wooden wings, all but the for 
ward fuselage being fabric covered, the DI-6 was an un 
equal-span single-bay staggered biplane with 
manually-retractable main undercarriage members. 


(Above) Second prototype DI-6 with low tailplane, and 
(below) the DI-6 in production configuration. 


cooled Mercedes D Il of 160 hp. Testing of the triplane 
fighter was terminated as a result of severe vibration 
problems, the fuselage, lower wing assembly and tail 
subsequently being utilised by the D7 biplane. Noillus: 
trations or data relating to the Kondor triplane have sur- 
vived. 


KONDOR D1 Germany 


Designed by Rethel and Ehrhardt in parallel with the 
triplane.the D 1 single-seat fighter was an unequal- 
span single-bay staggered biplane powered by 3 
100 hp Gnome-Monosoupape rotary engine. Following 
Albatros practice in having a single-spar lower wing 
with V-type interplane strutting, the D 1 was dubbed 
unofficially and somewhat scathingly as the Kondor- 
laus and was extensively test flown by Ehrhardt. In 
tended armament comprised two synchronised LMG 
08/15 machine guns with 500 rounds. Flight testing 
was initiated in the late autumn of 1917, but perform 
ance proved disappointing, this possibly being the 
cause of the prototype’s unofficial appellation. In the 
spring of 1918, when Ehrhardt left the Kondor Flug: 
zeugwerke for health reasons, redesign of the aircraft 
was undertaken by Walter Rethel as the D 2. Empty 
weight, 855 lb (388 kg). Loaded weight, 1,252 1b 
(568 kg). Span, 24 ft 11% in (7,60 m). Length, 15 ft 10% in 
(4,85 m). Height, 7 ft 10% in (2,40 m). Wing area, 
143.7 sq ft (13,35 m’). 


‘The Kondor D 1 (below), which, flown late autumn 1917, 
‘was unotficially known as the Kondorlaus. 


Armament comprised two fixed forward-firing 
7,62-mm machine guns and a similar weapon on a flexi 
ble mounting for the gunner. The two prototypes were 
powered by the 710 hp Wright Cyclone SR-1820-F-3 
radial. After the successful completion of State Accep- 
tance Trials between 27 May and 21 November 1935, 
the fighter was ordered into production with the 700 hp 
M-26 engine, a licence-built version of the Cyclone. De- 
liveries to the V-VS commenced in the late spring of 
1997. Only one regiment was issued with the DI6 for 
‘use in the fighter role, this seeing action in the summer 
of 1939 against the Japanese on the Manchukuoan- 
‘Mongolian border, The aircraft had meanwhile been re- 
legated to the assault, or shturmovik, role, limited pro- 
duction for this task being undertaken as the DI-6Sh. 
‘Max speed, 231 mph (372 km/h) at 9,840 ft (3 000 m) 
Time to 16,405 ft (5 000m). 10.0 min. Range, 342 mis 
(550 km), Empty weight, 3.102 tb (1407 kg). Loaded 
weight, 4,980 Ib (1 987 kg). Span, 32 ft 942 in (10,00 m). 
Length, 22 ft 11¥2 in (7,00 m). Height (tail up), 10 ft 6 in 
(3.20 m). Wing area, 270.72 sq ft (25,15 m") 


KONDOR Drewecker Germany 
In the summer of 1917, the Kondor Flugzeugwerke of 
Essen was joined by Walter Rethel and Paul G Ehr 

hardt, formerly with LVG, to initiate a series of original 
designs, The company had previously been concemed 
primarily with licence manufacture of the Albatros B II 
and B fla. The first original design produced by Rethel 
and Ehrhardt was a single-seat fighter triplane (drei- 
decker) which entered flight test in October 1917. Initial 
trials with an unrecorded engine type evidently re- 
vealed performance shortcomings as an Idflieg report 
of the same month refers to the aircraft being te- 

engined by Kondor with a geared six-cylinder water 
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KONDOR D 2 


The D 2 single-seat fighter was essentially similar to 
the D 1, but changes included a two-spar lower wing 
with parallel interplane bracing struts. Power was pro: 
vided by a 110hp Oberursel Ur II rotary engine and 
armament comprised two synchronised LMG 08/15 
machine guns. The D 2 was first flown in May 1918, and 
two examples participated in the second D-type con- 


‘The Kondor D 2 (above and below) participated in the 
second D-type contest at Adlershof in June 1918. 


test held at Adlershof in June 1918. These were tempo- 
rarily referred to for convenience as the D I (w/n 200) 
and Dil (w/n 201), one having ailerons on all four wings 
and one apparently having ailerons on the upper wings 
‘only. Obit Herman Goring, in his report on the potential 
of these Kondor fighters, gave his opinion that they 
were “very fine in regard to flight characteristics, but 
not worthy of further consideration owing to their poor 
performance”. No further development of the D 2 was. 
undertaken. Max speed, 109 mph (175 km/h), Time to 
9,840 ft (3.000 m), 10.4 mn. Endurance, 1.6 hrs. Empty 
weight, 838 lb (380 kg). Loaded weight, 1,235 lb 
(860 kg). Span, 24 f¢1048 in(7,59 m). Length, 15 ft11%4 in 
(487m). Height, 7 ft 10%o in (2,41 m). Wing area, 
143.59 5q ft (13,34 m?) 


KONDOR D6 


Developed by Walter Rethel in the summer of 1918, and 
powered by a 145 hp Oberursel Ur If rotary engine, the 
D 6 represented an attempt to provide maximum for 
ward and upward visibility for the pilot. Like preceding 
Kondor fighters, the D6 had a steel-tube fuselage, but 
this was fabric- rather than plywood-covered. The nor: 
mal upper wing centre section was completely deleted, 
a tripod of struts, each strut of differing length, bracing 


Germany 


‘The D 6 (above and below) was innovative in its 
approach to improving forward and upward visibility. 


the upper wing halves to the fuselage. Armament con- 
sisted of the usual pair of synchronised LMG 08/15 
machine guns of 7,9-mm calibre. Although some flight 
testing was conducted during the summer of 1918, the 
curious upper wing arrangement had its shortcomings, 
including dubious structural integrity. The induced tip 
drag was twice that of a normal wing, and the D 6 never 
appeared in the monthly Jdilieg reports, development 
apparently being discontinued at an early stage. Max 
speed, 106 mph (170 kuv/h), Endurance, 1.5 hrs. Empty 
weight, 926 Ib (420 kg). Loaded weight, 1,422 Ib 
(645 kg). Span, 27 fe 04 in (6,26 m). Length, 19 ft Ol in 
(6,80 m). Height, 8 ft 3¥ in (2,53.m). Wing area 
148.54 sq ft (13,80 m°) 


KONDOR D7 


The D7 single-seat fighter was essentially a re-work of 
the onginal Kondor tniplane fighter as a biplane, re- 
taining the plywood-covered steel tube fuselage, tail 
and lower wing. The bracing of the wing cellule was 
novel, the interplane struts taking the form of inverted 
tripods, and the fuselage was mounted between the 
wings, the lower wing being braced to the robust 
undercarriage rather than directly to the fuselage. The 
initial flight tests of the D 7 are unrecorded, but an 
Idfiieg report stated that the D 7 had now been fitted 
with a standard 160 hp Mercedes D III engine with 
which it was expected to resume flight testing in early 
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‘The D7 (above) was a biplane rework of the earlier 
Kondor fighting triplane flown in October 1917, 


May 1918, The D 7 did not make an appearance at the 
second D-type contest in June 1918, development 
having apparently been discontinued meanwhile. Max 
‘speed, 112 mph (180 knv/h). Endurance, 1.45 hrs. Empty 
weight, 1,900 Ib (590 kg). Loaded weight, 1,731 Ib 
(785 kg), Span, 27 tt 10% in (8,50 m). Length, 20 ft 4 in 
(6,20 m), Height, 7  6¥ in (2,30 m). Wing area, 169 sq ft 
(15,70 mn") 


KONDOR E 3 (D I) 


In July 1918, Walter Rethe! initiated design of a single 
seat parasol-wing fighter monoplane patterned on the 
Fokker EV (D VIII) and designated E 3 by the Kondor 
Flugzeugwerke. A unique cantilever wing construction 
was devised for the new fighter and patented by Kon- 
dor. This consisted of thin veneer sheets laid chordwise 
across the wing between protruding ribs to which the 
veneer was attached with opposing L-shaped strips. 
‘This wing structure was exceptionally robust and. 
according to Kondor, the protruding ribs resulted in im: 
proved aerodynamic characteristics. Powered by a 
160 hp Oberurse! Ur Ill rotary, the E 3 was sent to 
Adlershof for type test in September 1918, and partici 
pated in the Third D-type contest held in the following 
month. The E 3 was reported as having excellent flying 
characteristics only marginally inferior to those of the 
Siemens-Schuckert D IV, and its wing did not oscillate 
at high speeds as did that of the Fokker D VII. Hptm 
Eduard Ritter von Schleich, CO of Jagdgeschwader 4, 
regarded the E 3.as the best fighter of the competition. 
A second E 3 (referred to by Kondor as the E 3a) was 
built with a new 160 hp Goebel Goe Ill rotary engine. 
this having a full cowling rather than the cutaway 


Germany 


(Above) The Goe I-powered E 3a and (below) the 
fundamentally similar Ur Ill-powered E 3. 


horseshoe-type cowling partly enclosing the Ur II 
rotary. This version had a max speed of 124mph 
(200 km/h) and attained an altitude of 16,405 ft 
(5.000 m) in 11 min. The Kondor parasol was assigned 
the official designation of D 1, but it is not known with 
certainty how many were built, although it is believed 
that 100 fighters of this type were ordered and some 
8-10 completed. After World War I, a single E 3a was 
acquired by the Swiss Comte, Mittelholzer concern for 
aerobatic displays, two others being procured by the 
Dutch NAVO firm early in 1920. Max speed, 118 mph 
(190 knw’), Time to 16,405 ft (6 000 m), 16.0 min. Cell: 
ing, 20,275 ft (6 180 m). Empty weight, 1,014 1b (460 kg) 
Loaded weight, 1,411 tb (640 kg). Span, 29 ft 64 in 
(9.00 m). Length, 18 fe 0¥2 in (5,50 m). Height, 9 ft OW in 
(2,75 m), Wing area, 137.24 sq ft (12,75 2") 


KOOLHOVEN F.K.52 Netherlands 


(Above) Second prototype F-K.62 in service with the 
Finnish LeLv 6, and (below) series production model. 


Built by N.V. Koolhoven Vliegtuigen (formed after the 
failure of the NVI, or Nationale Viiegtuig Industrie), the 
F.K.52 was designed as both a two-seat escort fighter 
and asa general-purpose successor to the Fokker C VD. 
An equi-span single-bay biplane with plywood 
covered wooden wings and a fabric-covered steel-tube 
fuselage, the F.K.52 was first flown on 9 February 1937, 
crashing six months later, on 11 August. A second pro- 
totype, representative of the intended production 
standard, flew on 6 May 1938, this being powered by a 
Bristol Mercury VIII affording 840 hp at 14,000 ft 
(4.265 m). It had provision for two drum-fed 20-mm 
‘cannon in the upper wing and a single machine gun on 
a flexible mounting in the rear cockpit. Four series air 


KOOLHOVEN 


craft were built, and, although the Luchtvaart Afdeling 
Was initially disinclined to accept the F-K.52, interest 
revived towards the end of 1939, and 36 aircraft were 
ordered, these incorporating various modifications, 
Production had just started when the Netherlands 
‘were occupied in 1940, The second prototype and one 
of the four series F.K.62s had meanwhile been pur 
chased by Count C G von Rosen and presented to the 
Finnish Air Force. The remaining three aircraft were 
destroyed in crates during the German attack on the 
Koolhoven factory. Max speed, 236 mph (360 kai/h) at 
15,600 ft (4 750m). Cruising speed, 204 mph 
(328 kum/h), Initial climb, 1,970 ft/min (10 m/sec), Range, 
702 mis (1 130 km). Empty weight, 3,638 Ib (1 650 kg). 
Loaded weight, 5,611 1b (2500 kg). Span, 32 ft 1in 
(9,80 m). Length, 24 ft 3 in (8,30 m). Height, 10 ft 10.10 
(3,30 m). Wing area, 305.7 sq ft (28,40 m’), 


KOOLHOVEN F.K.55 Netherlands 


‘The F.K.55 (above) with fixed undercarriage as flown, 
and (below) with planned retractable gear. 


‘The F-K.56 single-seat fighter was of radical design in 
that its Lorraine Petrel 12Hars 12-cylinder Vee liquict 
cooled engine was installed immediately behind the 
pilot over the co and drove contra-rotating two-bladed 
propellers via an extension shaft and Duplex reduction 
Gear. Initially, it was proposed to dispense with con 
ventional ailerons in favour of “slot-spollers' for lateral 
control, but, in the event, conventional ailerons were 
adopted for the prototype. The F.K.65 was of mixed 
construction, the forward and centre fuselage sections 
being of welded steel tube and the aft section of wood, 
and the wings were of wooden construction. The Pétrel 
engine afforded 860 hp for take-off. It was proposed to. 
install a supercharged Lorraine Stema engine offering 
1,200 hp for take-off in the production version, The 
{initial flight took place on 30 June 1938, the aircraft re: 
maining airborne for two minutes and no further flight 
testing being attempted. The F.K.55 was intended to 
carry an armament of one 20-mm cannon firing through 
the propeller and four wing-mounted 7,7-mm machine 
guns. The following performance data are those est 
mated by the manufacturer. Max speed, 317 mph 
(610 km/h) at 11,810 ft (3600 m), Cruising speed, 
280 mph (450 kab), Initial climb, 2,580 fe/min (13,1 m 
sec). Range, 528 mls (850 km). Empty weight, 3,527 lb 
(1600 kg). Loaded weight, 5,026 Ib (2280 kg), Span, 
31 £06 in(9,60 m). Length, 30 ft 4 in (9,25 m), Height, 8 ft 
6 in (2,60 m). Wing area, 172.23 sq ft (16,00 m’), 


KOOLHOVEN F.K.58 Netherlands 
Evolved specifically to mest a French requirement, the 
F.K.58 single-seat fighter, designed by Dr Erich 
‘Schatzki, was created within barely three months and 
flew for the first time on 17 July 1938, A second proto- 
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(Above) This F.K.68, newly delivered to the Armée de 
Air, was the eleventh production example. 


type followed, and production was launched before, in 
January 1999, an order was placed by France for 50 
F.K.88 fighters powered by the Gnome-Rhéne 14N-39 
engine rated at 1,036 hp at 16,405 ft (5 000m) and 
armed with four 7,5-mm FN-Browning Mle 38 machine 
guns, Both the second prototype and the first produc 

tion fighter were completed on 27 January 1939, These 
and the next Uiree production examples were fitted 
with the Hispano-Suiza 14AA engine, all subsequent 
aircraft having the Gnome-Rhdne. The F.K.58 was of 
standard Koolhoven construction, ywood 
covered wooden wings and a welded steel tube fuse 
lage with duralumin and fabric covering, Interest in the 
F,K.68 was meanwhile being shown by the Luchtvaart 
Afdeling, and Koolhoven arranged with the Belgian 
SABCA concern to sub-contract some of the future 
F..58 production, commencing with 10 of the French 
contract aircraft. In the event, the French government 
was unable to furnish SABCA with the necessary 
engines, and the Belgian-built airframes were 
scrapped after the occupation of the country by the 
Wehrmacht, On 22 July 1939, an order was placed by 
the Luchtvaart Afdeling tor 36 F.K.58s powered by the 
1,080 hp Bristol Taurus III engine, the first Gnome 
Rhone-engined production aircraft having meanwhile 
flown on 26 June, Thirteen were delivered to France 
betore the start of World War It, prior to which the re 

maining 23 aircraft also being built by the parent com 
pany against the French contract and in various stages 
of assembly were shipped to Le Havre. From there they 
Were transported to Nevers where it was proposed that 
they be completed. Only one F.K.58 was in fact finished 
at Nevers, and those under construction for the Lucht: 
vaart Afdeling were destroyed by bombing before com: 
pletion at the Koolhoven factory. Max speecl, 295 mph 
(475 ka/h) at 16,405 ft (5 000 m). Initial climb, 2,756 te 
min (14 m/sec). Loaded weight, 6,063 lb (2 750 kg) 
Span, 36 ft 11% in (10,97 m). Length, 28 ft 6% In 
(8,68 m). Wing area, 186.22.sq ft (17,30 m*) 


(Above) The first GR-powered F.K.58, and (below) the 
production F.K.68 with definitive engine cow. 


skis or wheels, It was initially test flown with the 
former in the winter of 1923-24. The MK-1 was of all: 
wood construction, interesting features being the 
monocoque fuselage of birch strips glued together and 
the location of the radiator in the upper wing centre 
section. Although flight testing of the MK-1 was suc 
cessful, the UVVS concluded that fighters with a 200 hp 
engine were passé and no production orders were 
placed, Max speed, 118 mph (190 km/h) at sea level 
106 mph (171 km/h) at 3,280 ft (1000 m). Span, 
7% im (7,20 m). Length, 21 ft 744 in (6,59 m), Height 
(with floats). 9 ft 10 in (3,00 m). Wing area, 231.43 sq ft 
(21.50 m*) 


KYUSHU J7W1 SHINDEN 


One of the few types of piston-engined single-seat 
fighters of canard configuration to be built and flown 
(others being the SAI Ambrosini 8.8.4 and the Curtiss 
XP-55 Ascender), and the only one to be ordered into 
series production (albeit before the initiation of flight 
test), the J7W1 Shinden (Magnificent Lightning) was 
designed by a team led by Capt Masacki Tsuruno. An 


Japan 


‘The MK-1 Rybka is illustrated (above) with wheel 
‘undercarriage and (below) in floatplane form, 


‘The J7W1 Shinden (above and below) was the only 
piston-engined canard fighter ordered in series. 


‘The MK-1 Rybka (Little Fish) single-seat single-bay 
fighter biplane was built by V L Korvin at the Taganrog 
aircraft factory to meet a specification drawn up by the 
Upraviyeniye VVS(Air Force Command) in the autumn 
of 1920. This called for a fighter floatplane powered by a 
200 hp Hispano-Suiza water-cooled engine. The design 
of the MK-1 was undertaken by N G Mikhelson, work 
being initiated on 1 May 1921. Construction was 
eventually transferred to the Krassny Lyotchik (Red 
Airman) factory at Petrograd where the prototype was 
‘completed in the spring of 1923. During initial hydro: 
dynamic trials the twin floats were found to be too 
small and had to be lengthened before testing could 
continue. In the event, the MK-1 was not flown off 
water, Mikhelson modifying the aircraft to take either 


Fitted with skis, the MK-1 Rybka (below) was flown 
successfully, but no series production ensued, 


all-metal interceptor, the J7W1 was powered by a 
2,130 hp Mitsubishi MK9D 18-cylinder radial installed 
as a pusher and driving a six-bladed propeller via an ex: 
tension shaft. Intended for operation by shore-based 
naval squadrons and carrying an armament of four 
30-mm cannon, the Shinden was ordered into produc 
tion before the first of two prototypes was completed 
and flown, Difficulties delayed this event until 3 August. 
1945, but only some 45 min of testing in three flights 
had been completed befare hostilities terminated. Max 
speed (estimated), 466 mph (760 km/h) at 28,645 ft 
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‘The canard pusher configuration of the J7W1 (above) 
‘was to remain unproven in combat. 


(8 700 m). Range, 528 mis (850 km). Time to 26,245 ft 
(6.000 m), 10.66 min. Empty weight, 7,639 Ib (3 465 kg). 
‘Max loaded weight, 11,526 lb (5228 kg). Span, 36 ft 
ve in (11,11 m), Length, 31 ft 8¥4 in (9,66 m), Height, 12 ft 
10% in (3,92 m), Wing area, 220,67 sq ft (20,50 m*), 


L 


LANZIUS L IL USA 
The L Il was derived from the tandem two-seat LI de: 
veloped by the Lanzius Aircraft Company of New York 
in 1917 under US Army Signal Corps contract (and re- 
ferred to by the manuifacturer as the “Lanzius Variable 
Speed Aeroplane"), The L, II single-seat fighting scout 
of circa 1919 was novel in featuring wings possessing 
both variable camber and variable incidence. A two- 
bay equi-span biplane powered by a 350 hp Packard 
14-1237 six-cylinder vertical inline water-cooled 
engine, the L If utilised a system of cables and pulleys 
to change camber and incidence, the latter varying 
trom 0 deg to 15 deg. Flight testing is believed to have 
been conducted at McCook Field, only one prototype 
being completed. Loaded weight, 1,2001b (544 kg). 
‘Span, 38 fe 0 in (11,68 m). Length, 26 fe 0 in (7,62 m), 


Wings of variable camber and incidence were a feature 
of the Lanzius I. 11 illustrated below. 


LAVILLE DI-4 


Developed in competition with the Grigorovich DI-3 
two-seat fighter biplane, the DI-4 was designed by 
‘André Laville (who had formerly worked with Niow 
port-Delage), with the assistance of Semyon A Lavoch: 
kin, at the Buro Novyikh Konstruktsii (Bureau of New 
Constructions) in Moscow. Powered by a 600 hp Cur 
tiss Conqueror 12-cylinder water-cooled engine and 
flown for the first time on 4 January 1932, the DI-4 was 


(Below) The Conqueror-powered DI-4 of André Laville, 


of all-duralumin construction with duralumin skin. It 
carried an armament of two synchronised 7,62-mm 
PV-1 machine guns and either one or two similar 
weapons on a ring mounting in the rear cockpit 
Although flight testing of the DI-4 was generally suc- 
‘cessful and performance notably superior to that of the 
competitive DI-3, the braced and guiled high wing was 
viewed with some suspicion and the Conqueror engine 
around which the DI-4 was designed was in short sup- 
ply. Asa consequence, no series production was under 
taken. Max speed, 199 mph (320 kavh) at sea Jevel. 
Ceiling, 26,900 ft (8200m). Empty weight, 2,271 1b 
(1030kg). Loaded weight, 3,527 lb (1600kg). Span 
(approx), 39 ft 4% in (12,00 m). Length (approx), 26 ft 
7in (780m). Wing area (approx), 258.34 sq ft 
(24,00 m") 


‘The Curtiss engine and gulled wing of the DI-4 (below) 
militated against series production. 


LAVOCHKIN LaGG-1 USSR 


Semyon A Lavochkin, together with V P Gorbunov and 
M I Gudkov, established a new design bureau in Sep- 
tember 1938, and began work on a single-seat tactical 
fighter, Initially designated 1-22, the fighter was novel 
in that plastic-impregnated wood known as delta dre- 
vesina was used extensively in its construction, with 
stressed bakelite plywood skinning. Power was pro 
vided by a 1,100 hp Klimov M-10SP engine with a 23-mm 
VY¥a-23V cannon mounted between the cylinder banks. 
the remaining armament comprising two 12,7-mm UB 
machine guns in the forward upper decking. Work 
began simultaneously on seven prototypes, and a pre 
series of 100 fighters was laid down. The first prototype 
was flown on 30 March 1940, the designation having 
meanwhile been changed to LaGG-t. It demonstrated 
inadequate range, ceiling and manoeuvrability, and 
potentially dangerous handling characteristics. The ex. 
igencies of the times did not permit fundamental rede- 
sign of the fighter, and the Lavochkin team therefore in 
itiated a programme aimed at alleviating the more 
serious of the fighter's defects. Improvements were 
progressively introduced, while the design was sub: 
jected to a thoroughgoing weight analysis. The large- 
calibre machine guns were replaced by 7,62-mm 
ShKAS guns, and the 23-mm cannon gave place to one 
of 20-mm. Various palliatives for the handling short 

comings were applied, and the first LaGG-1 prototype 
to introduce these changes was referred to as the [301 
(from the numerical designation of the factory ~ 
GAZ-201), This also featured redesigned outer wing 
panels incorporating additional fuel tanks. The 1-301 
entered flight test on 14 June 1940, the modified aircraft 
being assigned the designation LaGG-3 (which see) 
and most pre-series examples of the LaGG-1 being com. 

pleted to the later standard, Max speed, 311mph 
(600 km/h) at sea level, 373 mph (600 krw/h) at 16,405 fe 
(5000). Range, 410 mis (660 km). Climb to 16,406 ft 
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(5000m), 62min, Empty weight, 6,543 lb (2.968 kg). 
Loaded weight, 7.451 Ib (3380 kg). Span, 32ft 1/4in 
(9,80 m), Length, 28 ft 11 in (8,81 m). Height, 14 ft 5% in 
(4.40 m). Wing area, 188.37 sq ft (17,50 m’). 


LAVOCHKIN LaGG-3 USSR 


Captured on 14 September 1942 at Ala-Sedoksa, the 
LaGG-3 illustrated above was successively operated by 
LeLv 32 and HLeLv 11 of the Finnish afr arm, 


(Above) Late series LaGG-3 and (below) a LaGG-3 of 
the 3 Guards IAP, Ladoga area, winter 1943, 


‘The LaGG-3 was essentially the series procluction ver 
sion of the LaGG-1 with a revised outer wing incorpo- 
rating fuel tanks, and an armament of one 20-mm and 
two 7,62:mm weapons. Fixed wing slats ~ later re- 
placed by automatic slats ~ were introduced and 
balance weights were actded on the elevators and rud 
der, but were later discarded in favour of statically and 
dynamically balanced surfaces, Weight was reduced as 
aresult of a structural analysis. LaGG-3 deliveries com 


(immediately below) LaGG-3 serving with the 6th 
Fighter Aviation Division, Moscow PVO, 1942-43, and 
(bottom) with 9 IAP of Black Sea Fleet AF, 1944, 
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menced in the spring of 1941, initially with the M-105P 
engine, but, from late in the year, with the M-105PF 
affording 1,260 hp at 2,625 ft (800 m). Provision was 


later made to replace one or both machine guns by 
weapons of 12,7-mm calibre, the 20-mm hub-mounted 
cannon being replaced by one of 23-mm calibre in some 


Flown to Manchuria by a Soviet defector in 1942, this, 
LaGG-3 (left) was tested by the Japanese Army. 


cases, and a pair of 12,7-mm underwing guns was 
sometimes fitted. Three aircraft were each fitted witha 
37-mm cannon and referred to as LaGG-3K-37s, and 
one example was fitted with the 1,650 hp Klimov 
M-107A engine. Production of the LaGG-3 was com: 
pleted in the late summer of 1942 with a total of 6,528, 
built. Max speed, 307 mph (495 km/h) at sea level, 
364 mph (570 km/h) at 13,126 ft (4000 m). Range, 
498 mis (800 km). Climb to 16,406 ft (6 000 m), 6.6 min, 
Empty weight, 5,776 lb (2620 kg). Loaded weight. 
6,944 lb (3 150 kg). Dimensions as for LaGG-1 


LAVOCHKIN La-5 USSR 


Adaptation of the basic LaGG-3 airframe for a 14 
cylinder two-row radial Shvetsov M-82 engine without 
major redesign of fundamental components resulted in 
the La-5 (examples converted from existing LaGG-3 air 


(Left) An La-SFN presentation aircraft from the 
‘Mongolian People's Republic, and (lower left) an 
La-SPN flown by V I Ivanovich (15th Soviet ace) 


Early series La-5F (right) distinguished by short 
supercharger air intake trunk fairing over cowling. 


frames on the production line sometimes being re- 
ferred tos LaG-5s), The prototype conversion was first 
flown in March 1942 with an M-82 rated at 1,700 hp for 
take-off, and the La-5 was cleared for service testing in 
the following September with an armament of two 
20-mm cannon. With completion of the conversion of 
existing LaGG-3 airframes, minor changes were intro- 
duced in new production aircraft, the principal of these 
being the cutting down of the aft fuselage decking and 
the introduction of a 360-deg-vision canopy. Late in 
1942, the improved M-82F engine became available, 
producing 1,650 hp at 6,415 ft (1650 m), aircraft fitted 
with this engine being designated La-5F, and, from 
early 1943, fuel tankage was revised. From late March 
1943, the fuel injection M-82PN engine offering 1,850 hp 
for take-off replaced the carburettor-equipped M-82F. 
and with this power plant the fighter became the 
La-SFN. When the La-5 was withdrawn from produc: 
tion late in 1944, a total of 9,920 aircraft of this type (in 
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cluding La-5UTI two-seat trainers) had been built. The 
following data relate to the La-SFN. Max speed, 
342 mph (550 km/h) at sea Jevel, 403 mph (648 kra/h) at 


Key to Lavochkin La-5FN 


1 Hucka-type starter dog 
2 Spimer 
1 Propalle balance 
4 Controlabe frontal intake louwes 
65 ViSh-105V metal conirolable-ptch tree 
‘haded propeller 
6 Nose rng pre 
intake contrabody 
8 SRVAK cannon port 
9 Supercharger ar iniake 
10 Supercharger intake bunk hire 
14 Bast tubo 
12 Shvetsov N-BFN 4-cyindertwo-row 
radial 
13 Cowing tng 


14 Coming pant hinge ine 
15 Exraust pipes 

18 Extaust Custer seven pr sic 
17 Outt cover panes 

18 Engne accessories 

19 Manspartuslageattactrrent 

20 Ammunition tanks 200 ogi 

21 Unk and carige ection chutes 
22 Engine bearer upper support brackat 
22 Cannon breech fang 

24 Pare 20-mm SPVAK carvon 

25 Supercharger intake tsking 

28 Stressed plywood shinning 

27 Automatic wading 2dge slat 

28 Pothesd 

29 Starboard navigation ight 

30 Wiatip 

231 Met ramed tbrc-covered aleron 
32 Alleron tn tt 


52 RSA HE AT instatation 

$53 Rao squpment she! 

$4 Our tselage i panes 

55 Conralcabies 

16 Prywood-sheatned ben frames wih 
Imag Jar-secten weer shes 

57 Stressed plywood sare 

38 Accum 

89 Accimaster sccess pared 


(5 Mata-ramed fabre-covare valor 

(66 Tain leading edge 

67 Taste wooden struct (plywood 
saeneg) 

68 Aral sh 

(68 Fudser bance 

70 Rudder upper tinge 

71 Metas-rrmed abrie-coved nur 

72 cern tab 

73 Rar navgaton ight 

74 Rdser contre hge 

75 Gvatr cont eve 

78 Taipianevaclage atactmert 

77 doer contre over 

78 Blair tm tab 

7 Matas raed fate cove elevator 

180 Wooden two-spar tiple stich 
(piywcod sunning) 

21 Tatwheel doors 

2 Raaraara-eractng tahoe! usualy 
socked down 

53 Tabwheet eg 

4 Tae shock srt 

(8 Retracten mechanism 

(86 Stressed plywood skanieg 

{5 Retractable erry seo 

{88 Wing rot et 

{29 Dxrs-sknned fap constuction 

190 Aderon tab 

{1 Meta-ramed taore-covered aleron 


99 Leading ecge ribs 

100 Fue er cap 

101 Port fel ark of treet set 
(105.6 imp ga/480 total cacy) 

102 Mainwhee! wel 

108 01 cooler out fap 

104 Engr ol cooler intake 

106 Starboard manne 

106 Uncercarage hysrauic jack and ar 

107 Unsercariage kruce jot 

108 Uncercarags rent soa attachment 

109 Marnwhee! og tang plate 

110 Mawel ceo eg 

411 Pot marae 

112 Manyeheal tong pate 

113 Torque rks 

{144 Underwing stores stacks 

115 110-5 BO4g) bond 


Definitive La-SPN (above) and early La-6 (below) 
sorving with 159 1AP in Karelia during 1944, 


20,670 ft (6 300 m). Max range, 475 mle (765 km). Time 
to 16,406 ft (5.000 m), 4.7 min. Empty weight, 6,173 lb 
(2800kg). Loaded weight, 7,407 Ib (3:360 kg). Span, 
Saft 134in (980m). Length, 28 ft 2% in (8,60 m) 
Height, 8ft 4in (2,54). Wing area, 188.37 sqft 
(17,50 m’). 


LAVOCHKIN La-7 


The ultimate refinement of the basic La-6 rather than a 
new design, the La-7 was developed from the autumn 
of 1943 under the bureau designation of La-120, This 
embodied the results of a TSAGI wind tunnel pro- 
gramme aimed at defining areas in which the basic 
La-SEN could be aerodynamically improved. Incorpo- 
rating the modified wing structure (metal spars re- 
placing the wooden box spars) intended for application 
to the definitive La-SFN (but not to be introduced on 
that fighter until the late spring of 1944), a revised in- 
board wing leading edge and an entirely new cowling 


USSR 


(Below) Three-cannon-armed Yaroslavl-built La-7, 
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(Above) This La-7 is believed to have been the personal 


aireaft of the CO of 163 GvIAP, and (below) an La-7 on 
the Central Sector, 1944-46, 


for the Shvetsov M-82FN engine, the La-120 was first 
flown in November 1943, In the following spring it 
entered production as the La-7. The intended arma 
ment comprised three 20mm Berezina B-20 cannon, 
but while this armament was installed in aircraft built 
at Yaroslavl, those built at Moscow reverted to the twin 
ShVAK cannon of the La-SFN. Variants included the 
tandem two-seat La-7UT! trainer, the La-7TK with a 
pair of TK-3 turbo-superchargers, and the rocket 
boosted La-7R, The La:7TK was test flown in July 
August 1944, but was destroyed when a turbo-super 
charger exploded. Another example was fitted with the 
000 hp ASh-7ITK, trials soon being discontinued 
‘owing to the erratic behaviour of this engine's turbo: 
superchargers. The La-7R, of which two prototypes 
were tested, was fitted in the rear fuselage with an 
RD-1KhZ liquid rocket motor of 660 tb (300 kg) thrust, 
the first prototype being destroyed during the initial 
take-off run in October 1944, Flight testing of the 
second prototype continued until February 1945, and a 
further example ~ a conversion of one of the original 
prototype airframes and therefore referred to as the 
La-120R — entered test in January 1945, this having an 
improved rocket motor and local airframe structural 
changes. Testing of the La-120R continued until late 
1946, A total of 5,753 La-7s had been manufactured 
When production ended in 1946. Max speed, 423 mph 
(680 km/h) at 19,030 ft (5800 m). Time to 16,405 ft 
(5000m), 4.52 mun. Range, 615 mis (990 km). Empty 
weight, 5,842 Ib (2620kg). Loaded weight, 7.496 Ib 
(3.400 kg), Span, 32 ft 1% in (9,80 m). Length, 28 ft 2% in 
(860m). Height, &ft 6%in (260m). Wing area, 
189,24 sq ft (17,59 m*). 


‘The La-7R (above) was one of two rocket-boosted 
prototypes, and (below) a Moscow-built twin-gun La-7 
‘with the 1st Czech Fighter Regt, April 1946. 


LAVOCHKIN La-126 


By the end of 1944, the Lavochkin bureau had aban- 
doned further development of the mixed-construction 
La-7 in favour of an entirely new all-metal design bear 
ing only a configurational similarity to its predecessor. 
and, early in 1945, work began on this as the La-126. 
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Despite its design bureau designation, which sug 
gested that it was a development of the La-120 (La-7). 
the La-126 possessed no commonality with the Lavoch- 
kin bureau's previous fighter, apart from an M-82FN 
(ASh-82FN) engine. It featured an all-metal monocoque 
fuselage anda TsAGI laminar-section wing. Armament 
was restricted to two 20-mm SRVAK cannon and proto: 
type flight testing was completed at the factory on 10 
January 1945, but no production was undertaken, the 
La-126 serving as a basis for the La-130 (see La-9 entry). 
The prototype was subsequently fitted with two Bon 
daryuk VRD-430 ramjets as the La-126PVRD, and theso, 
it was claimed, increased maximum speed in level 
flight by 62mph (100knvh). The La-I26PVRD was 
tested between June and September 1946, attaining a 
max speed of 497 mph (800 km/h) at 26,245 ft (8 000 m), 


‘The La-126 (below) after attachment of VRD-430 
ramiets underwing for performance boosting trials. 


LAVOCHKIN La-9 USSR 


Closely related to the La-126, the La-130 ~ first flown on 
16 June 1946 - embodied a number of refinements, both 
‘aerodynamic and structural, and featured a revised fuel 
system of increased capacity. It retained the ASh-82FN 
radial of the preceding fighters, but provision was 
made for a quartet of 23-mm NS-23 cannon. Series pro- 

duction was authorised in November 1946 as the La-9, 


‘The La-9, the second prototype of which is shown 
below, began to enter service from mid-1947. 


deliveries to the VVS commencing February 1947 from 
GAZ 21 at Gor'kiy. A tandem two-seat training version, 
the La-SUTI, was flown in July 1947, and series produc: 
Yon continued for three years, 1,620 single-seaters and 
265 two-seaters being built. One example, designated 
La-138, was fitted with two PVRD-430 ramjets of 660 1b 
(300 kg) underwing, factory testing being performed 
during March and April 1947, and increases in level 
speed of 66 to 70 mph (107 to 112 km/h) were recorded 
i level flight. A small batch of aircraft was completed 


(Above) An experimental version of the La-9, the 
ramjet-equipped La-138, and (below) one of a number 
of La-SRDs fitted with RD-13 pulse-ets 


with underwing provision for RD-13 pulsating atho: 
dyds, or pulse-jets, as La-9RDs. These boosters wore 
found to have a deleyerious effect on handling charact: 
eristics. Max speed, 429 mph (690 kav/h) at 20,500 ft 
(6250 m). Time to 16.405 ft (5000 m), 4.7 min. Max 
range, 1,078 mis (1735 km). Empty weight, 5,864 lb 
(2660 kg). Max loaded weight, 8,104 Ib (3 676 ka). 
Span, 32 ft 14 in (9,80 m), Length, 28 ft 34 in (8,62 m). 
Wing area, 190.63 sq ft (17,72 m"). 


(Below) The standard series production La-9. 


LAVOCHKIN La-11 USSR 
Evolved from the La-9 to meet a requirement for 
fighter with sufficient range to fulfil the escort role, the 
La-11 was destined to be the last piston-engine fighter 
from the Lavochkin bureau. It had a wing fundamen 
tally similar to that of the La-9 and retained the 
ASh-82FN engine, but provision was made to attach 
auxiliary fuel tanks at the wingtips, the ventral oil 
cooler was incorporated in the engise cowling and 
armament was reduced to three 23-mm NS-23 cannon. 
The first prototypes was flown in June 1947 under 1 
design bureau designation La-134, and production 
(1947-51) at Gor'kiy was to total 1,182 aircraft. The La-11 
as supplied in some numbers to both the Chinese and 
the Notth Korean air forces, and saw operational use 
during the Korean conflict: It was finally phased out of 
firat lino VVS service in the early ‘fifties. Max 
419 mph (674 km/h) at 20,340 ft (6200 m) 
16,405 ft (6000m), 66min. Max rang 
(2550 km), Empty weight, 6,107 Ib (2770 kg). Max 
Joacted weight, 8,810 Ib (3.996 kg). Dimensions as for 
199. 
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An La-11 (above) serving with an IAP attached to the 
Group of Soviet Forces in Germany, circa 1949. 


23-mm NS-23 cannon. Max speed, 500 mph (805 knv/h) 
at 16,405 ft (5000km). Time to 16,405 ft (5000 m), 
72min. Range, 311mis (500km) at 373mph 
(600 kwh), Empty weight, 4,539 1b (2.059 kg). Max 
weight, 6,528 lb (2.961 kg). Span, 26 ft 10% in (8,20 m). 
Length, 30 ft 10% in (9,42 m), Wing area, 130.78 sq ft 
(12,15 m’). 
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‘The La-152 (above and below) was dissimilar to but 
developed in parallel with the La-150, 


‘The first prototype La-150 (above and below) which 
entered flight test in September 1946. 


Downturned wingtips characterised the second 
prototype Lavochkin La-150 illustrated below. 


Last of the Lavochkin piston-enginod fighters, the La-1t 
(above and below) had provision for wingtip tanks. 


LAVOCHKIN La-150 


‘The Lavochkin bureau's response to Yosif Stalin's order 
of February 1945 to design and build a single-seat jet 
fighter around a Junkers Jumo 0048 turbojet, the 
8-160 was of distinctive pod-and-boom layout with a 
joulder-mounted wing, Like the competitive designs 
from the Mikoyan-Gurevich and Yakoviev bureaux, the 
La-180 was awarded a prototype/pre-series aircraft 
order, the first of the prototypes flying in September 
1946 powered by the Soviet derivative of the Jumo 
engine, the RD-10 rated at 1,984 Ib st (900 kgp). Unique 
among first-generation Soviet jet fighters in having a 
fuselage-mounted undercarriage, the La-150 featured a 
somewhat complex, overly robust and heavy structure 
and was, in consequence, underpowered, Excessive 
dihedral effect resulting from the wing positioning was 
rectified on the second prototype by drooping the wing: 
tps, but excessive oscillation ofthe tail surfaces at high 
speeds resulting from inadequate stiffness of the tail 
boom could not be overcome. In the event, only five air 
frames were completed. Armament comprised two 
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LAVOCHKIN La-152 USSR 
Despite its designation, the La-182 bore little more re- 
lation to the La-150 than its common design bureau 
origin. The wing, although similar in planform tothat of 
the earlier fighter, employed a new profile of only 9.1 
the thirinest section adopted up to that time 


in the Soviet Union ~ and was lowered to mid position 
‘The RD-10 turbojet was retained, but to avoid the duct, 
losses suffered by the La-160, the power plant was in: 
Stalled in the extreme nose, exhausting beneath a stur 

dier rear fuselage. The ca position was restored by 
moving the cockpit aft, and armament comprised three 
3-mm NS-23 canon. Work on the La-162 was, in fact, 
initiated by the Lavochkin bureau within two months of 
start being made on the La’t50, possibly as a result of 
Jatent doubts concerning the afficacy of the config 

uration of the earlier fighter, Thus, factory fight testing 
began in October 1946, only a few weeks after the 
La-180 had entered flight test. Three prototypes wer 

built in parallel, all similarly armed and differing 
primarily in power plant, the second and third aircraft 
being designated La-154 and La-186 respectively. The 
La-154 was to have been fitted with a Lyulka ‘Ret 
turbojet of 2,976 lb st (1 350 kgp), but was never flown 
owing to difficulties with this engine. After initial trials, 
witha standard RD-10, the La-156, which had increased 
tankage and had initially flown in February 1947, was 
fitted with an RD-10F engine equipped with an after 
burner extension boosting thrust by 20 per cent. The 
RD-10F-equipped La-156 was flown for the first time in 
September 1947 ~ the first Soviet aircraft to fly with an 
afterburning engine ~ and attained a max speed of 
562 mph (905 km/h) at 6,560 ft (2.000 m). The fight test 
programme continued until the end of January 1948. 
The following data relate to the La-152, Max speed, 
483 mph (778 km/h) at 16,405 ft (5000m). Time to 
16,405 ft (5000 m), 6 5 min. Range, 306 mis (492 km) at 
340 mph (547 km/h). Empty weight, 5,093 lb (2 310 kg). 
Loaded weight, 7.140 tb (3239 kg). Span, 26 ft 10%4.1n 
(820m), Length, 29ft i1in (9,12m). Wing area, 
130,78 3q ft (12,16 m*). 


‘The La-156 (below) became in 1947 the first Soviet jet 
fighter to be flown with an afterburner. 
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LAVOCHKIN La-160 USSR 


‘The first Soviet fighter to utilise wing sweepback, and 
‘consequently known unofficially as the Strelka (Dart), 

the L-160 featured 35 deg of leading-edge sweep on a 
wing of 9.5 per cent thickness. When initially flown on 
24 June 1947, the La-160 was fitted with an RD-10 turbo: 

jet rated at 1,984 lb st (900 kap), with which it could not 
get airborne fully laden. After initial handling trials, the 
La-160 was fitted with an RD-10F which provided an 
afterburning thrust of 2,680 tb (1170 kg) and with 
which, after diving and then levelling off, a speed of 
659 mph (1060 km/h) was allegedly attained at 
18,700 ft(5 700 m), this being equivalent to Mach=0.92 

‘The La-160 carried an armament of two 37-mm NS-37 
cannon, but was utilised primarily as a research vehicle 
in the development of more advanced fighters. Max 
‘speed, 559 mph (900 km/h) at sea level. Empty weight 

6,036 Ib (2 738 kg). Loaded weight, 8,951 lb (4 060 ka). 

Span, 29 ft 414 in (8,95 m). Length, 33 ft 0 in (10,07 m). 

Wing area, 171.15 sq ft (15,90 m2") 


(Above and below) Dubbed Strelica, the La-160 was the 
first Soviet fighter to feature wing sweopback. 


LAVOCHKIN La-168 USSR 


In March 1946, Yosif Stalin assigned the task of de- 
veloping advanced single-seat fighters around the 
newly-acquired Rolls-Royce Nene turbojet to the de- 
sign bureaux of Semyon A Lavochkin, Artem Mikoyan 
and Mikhail Gurevich, and Aleksandr Yakovlev on a 
competitive basis. The Lavochkin contender, the 
La-168, featured a shoulder-mounted wing sweptback 
37 deg 20 min at the leading edge and fitted with Fow: 
ler laps, An armament of two 23-mm NS-23KM cannon 
and one 37-mm N-37 cannon was fitted and power was 
provided by a 5,000 Ib st (2 268 kgp) Nene R.N.2 turbo- 
Jet. The La-168 was first flown on 22 April 1948, sub- 
sequently attaining 674 mph (1084 km/h) at 9,020 ft 
(2750 m), representing Mach=0.914. During the test 
programme, the cockpit canopy collapsed when all 
three guns were fired simultaneously at 49,215 ft 
(15.000 m), but the pilot succeeded in landing the aur 
Graft. The La-168 test programme continued until 19 
February 1949, but the Mikoyan-Gurevich bureau's 


‘The La-168 (below) competed unsuccessfully with the 
‘MiG-15, remaining a single prototype. 
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competitive 1-310 (Type S) had meanwhile been 
selected for large-scale production. Max speed, 
674 mph (1 084 km/h) at 9,020 ft (2750 m). Time to 
16,405 ft (5 000 m), 2.0 min. Range, 792 mls (1275 ken), 
Empty weight, 6,554 lb (2.973 kg). Loaded weight, 
9,727 lb (4 412 kg). Span, 31 ft2 in (9,50 m). Length, 34 ft 
73% in (10,56 m). Wing area, 194.62 sq ft (18,08 m’). 


‘The La-168 (below) with large ventral fuel tank. 


LAVOCHKIN La-172 


In parallel with the specification to which the La-168 
was tobe developed, a requirement was formulated for 
a lighter “frontal fighter" powered by the Rolls-Royce 
Derwent turbojet. To meet the latter demand, the 
Lavochkin bureau evolved two designs, the La-172 and 
the La-174TK. The former was effectively a scaled- 

down version of the La-168 tailored for the lower 

powered, smaller engine and the latter featured ex: 

ceptionally thin, unswept wings and a configuration 
generally similar to that of the earlier La-162 series of 
fighters, The La-172 was powered by an NII-1 turbojet 
(as the pre-series Soviet version of the Derwent was de- 

signated) rated at 3,527 lb st (1600 kgp), and entered 
flight test early in 1948, with armament comprising 
three 23-mm NS-23 cannon, Early in the test pro- 
gramme, while being flown by I'Ye Fedorov, the La-172 
‘Suffered uncontrollable flutter at 26,250 ft (8 000 m) and 
entered a flat spin. Recovery was effected at 9,840 ft 
(3.000 m), but the prototype was heavily damaged in a 
subsequent crash landing. Nevertheless, development 
was continued via the La-174D to result in the La-16. 
‘Max speed, 646 mph (1 040 km/h) at 9,840 ft (3.000 m). 
Time to 16,405 ft (5 000m), 3.0 min. Range, 808 mis 
(1300 km). Empty weight, 5,364 Ib (2.433 kg). Loaded 
Weight, 8,175 Ib (3 708 kg). Span. 28 ft 11% in (8,83 m). 
Length, 31 ft 414 in (9,56 m). Wing area, 173.95 sq ft 
(16,16 m’) 


Powered by a Soviet version of the Derwent, the La-172 
(below) was a predecessor of the La-15. 


Bearing no design relationship to the La-174D, the 
La-174TK (above) used a wing of low thickness ratio. 


LAVOCHKIN La-174TK USSR 


Whereas sweptback surfaces had been adopted for 
both the La-168 and La-172, the La-174TK, designed to 
meet the demands of the same specification as the 
latter, featured unswept surfaces. The wing possessed 
a thickness ratio of only six per cent (the "TK" suffix in 

dicating Tonkoye Krylo, or Thin Wing) which the 
Lavochkin bureau believed might offer most of the 
advantages of a thicker sweptback wing while avoid: 

ing some of its disadvantages. The basic configuration 
of the La-174TK reverted to that of the earlier La-152 
series fighters, although the relationship was confined 
ta common design origin, with the mingle 3,506 tb st 
(1.590 kap) NII-1 (RD-600) turbojet exhausting under 
the rear fuselage. Armament comprised three 23mm 
NS-23 cannon and flight testing commenced early 1948, 

Although lighter than the La-172, the La-174TK demon: 

strated inferior handling and performance character 

istics, further development being discontinued. The 
design bureau designation was reassigned to the ro- 

placement prototype for the La-172 which became the 
La-I74D. Max speed, 609 mph (970 km/h) at soa level, 
600 mph (965 km/h) at 16,405 ft (60001). Time to 
16,408 ft (5 000 m), 2.5 min. Range, 597 mis (960 km), 
Empty weight, 5,093 Ib (2 310 kg). Loaded weight, 
7,308 Ib (3.315 kg). Span, 28 ft 44 in (8,64 m). Length, 
30 fe 10% in (9,41 m). Wing area, 146.63 6q ft (13,52 m 


(Below) The La-174TK with a Soviet Derwent engine, 


LAVOCHKIN La-15 


Areplacement prototype for the La-172 was dé 
La-174D (the suffix signifying dubler, literally “replace: 

ment"), and entered flight test in August 1948. This dif 
fered in only minor respects from the preceding proto- 
type, and series production was ordered during the 
same month as the La-16, armament being reduced 
from three to two 23-mm NS-23 cannon, and 6 deg of 
‘wing anhedral being added. The La-16 was powered by 
the RD-500 turbojet, the Soviet series version of the 
Derwent, deliveries to the VVS commencing in the late 
‘autumn of 1949. Production plans for the La-15 were, in 
the event, scaled down because of difficulties ex: 

perienced in manufacturing in sufficient quantity the 
numerous milled parts employed in the structure, but 
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several hundred were produced, these remaining in 
VS service until 1954. A tandem two-seat conversion 
trainer version was evolved as the La-180, but only two 
examples of this variant were built. Max speed, 
638 mph (1.026 km/h) at 9,840 ft (3000 m). Time to 
16,406 ft (5.000 m), 3.1 min. Range, 727 mls (1170 km). 
Empty weight, 6.677 lb (2575 kg), Loaded weight, 
8,488 lb (3 850 kg). Span, 28 ft 11% in (8,83 m). Length, 
31 ft 4¥4 in (9,56 m). Wing area, 173.95 9q ft (16,16 m"). 


First deployed by the VVS late 1949, the La-15 (above) 
remained in the inventory until 1954 


‘The La-4S (above and below) was the only Lavochkin 
{et fighter to achieve series production. 
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LAVOCHKIN La-176 USSR 
Combining a fuselage essentially similar to that of the 
Lavochkin La-168 with wings sweptback 45 deg at 
quarter-chord, the La-176 was flown in September 1948 
with a 5,005 lb st (2270 kgp) RD-45F turbojet, and 
armament comprising one 37-mm N-37 and two 23-mm. 
NS-23 cannon. Re-engined with a Klimov VK-1 turbojet 
of 5,952 lb (2700 kgp), the La-176 was claimed to have 
exceeded Mach= 1.0 in a dive from 29,690 ft (9 050m) to 
19,685 ft (6 000 m) on 26 December 1948. It was initially 
believed that an ASI error had been involved, but the 
process was repeated six times during January 1949, 
687 mph (1105 km/h) being recorded at 24,605 ft 
(7500 m), this being equivalent to Mach=1.02. The 
La-176 thus became the first Soviet aircraft to achieve 
Supersonic flight. Further development was aban- 
doned shortly afterwards when the canopy locks failed 
at high speed, resulting in test pilot  V Sokolovsky los 
ing his life, Max speed, 648 mph (1 043 km/h) at sea 
Jevel, 627 mph (1 010 ka/h) at 36,090 ft (11 000 m). Time 


(Below) The La-176 first flew in September 1948. 


‘The La-176 (above) was the first Soviet aircraft to 
‘achieve supersonic speed, albeit in a dive. 


to 16,405 ft (5 000m), 1.8 min. Range, 620 mis 
(1000km). Empty weight. 6,858 Ib (3 111 kg). Loaded 
weight, 10,209 Ib (4 631 kg). Span, 28 ft 24 1n (8,69 m). 
Length, 36 ft 11% in (10,97 m). Wing area, 196.45 5q ft 
(18,25 m?) 


LAVOCHKIN La-190 


Owing little or nothing to earlier fighters from the 
Lavochkin design bureau, the La-190 was conceived to 
meet the demand of Yosif Stalin for the "fastest fighter 
in the world”. Other contenders were the I-360, progen- 
itor of the MiG-19, and the Yak-1000, which, in the 
‘event, was to be abandoned before flight testing. The 
requirement called for use of the new Lyulka AL-5 
turbojet which had an initial rating of 10,140 Ib st 
(4.600 kgp). The La-190 featured a tapered wing swept 

back 55 deg at the leading edge, bicycle-type main 
undercarriage members with wingtip outrigger stabi- 

lising wheels, and an armament of two 37-mm N:37 
cannon, Innovations insofar as Soviet design was con- 

cemed included integral fuel tankage occupying vir 

tually the entire interspar box of the 6.1 per cent thick. 

ness wing which featured machined upper and lower 
skins. All control surfaces were powered by irrevers: 

ible actuators. The sole prototype La-190 was com: 

pleted in February 1961. The AL-5 engine offered less 
‘thrust than predicted and its unreliability led to cancel 

Jation of the development programme after only eight 
flights. However, a speed of 739 mph (1190 km/h) at 
16,405 ft (6 000 m), or Mach=1.03, was attained in level 
flight during one test in March 1951. Max speed, 
739 mph (1 190 km/h) at 16,405 ft (5 000m). Time to 
16,405 ft (5 000 m), 1.5 min, Normal range, 715 mis 
(1150 km). Empty weight, 16,127 Ib (7 315 kg). Loaded 
weight, 20,408 ib (9 257 kg). Span, 32 ft 5% in (9,90 m). 
Length, 53 ft 7% in (16,35 m). Wing area, 419.05 sq ft 
(38,93 m?) 


USSR 


‘The La-190 (above and below) was conceived to meet a 
demand for the “fastest fighter in the world”. 


LAVOCHKIN La-200 


Designed to meet a requirement formulated in 1948 for 
a two-seat twin-engined all-weather interceptor, the 
Le-200 was flown for the first time on 9 September 1949. 


LAVOCHKIN 


‘Two prototypes were built, each powered by two 
5,952 lb st (2700 kgp) Kimov VK-1 turbojets mounted 
in tandem with the exhaust of the foremost engine 
ducted beneath the fuselage, The prototypes differed 
one from the other primarily in the location of the Torii 
(Thorium) AI radar, the first prototype having a conical 
intake centrebody and the second prototype having a 
radome underslung on the upper intake lip. Armament 
consisted of three 37-mm N-37 cannon, one to port and 
two to starboard. The wing, sweptback 40 deg at the 
leading edge, was largely occupied by integral tankage 
and two large underwing slipper-type auxiliary tanks 
could boost maximum range from 724 to 1,243 mls. 
(1165 to 2.000 kam), The first prototype was flown on 9 
September 1949, and the first and second flight test 
phases were completed by February and October 1950 
respectively, Mach=0.946 being attained in level fight 
and Mach=1,01 in a dive, The second prototype joined 
the flight programme early 1961, the repositioned radar 
being of the improved Tonii-A type, ammunition capa 

city being increased, a ventral keel being introduced 
and normal loaded weight rising to 23,326 Ib 
(10 580 kg), With the final NII VVS test phage completed 
in April 1951, a recommendation was made that series 
production of the La-200 should be initiated. This was 
thwarted, however, by the issue of a replacement spe: 

ification in November 1951 calling for a substantial in: 

crease in range to permit all-weather standing patrols, 
‘and for the provision of heavier, longer-ranging radar. 


‘The first (above) and second (below) prototypes of the 
‘La-200 differed essentially in radar location. 


Further work on the La-200 was therefore discontinued 
in favour of the revised La-200B. The following data re- 
late to the first prototype. Max speed, 677 mph 
(1.090 km/h) at 11,485 ft (3500 m). Time to 16,405 ft 
(5000m), 2.6 min. Normal range, 724 mis (1 165 kan), 
Empty weight, 15,630 lb (7 090 kg). Normal loaded 
weight, 22,873 Ib (10 375 kg). Span, 42 ft 4% in 
(12,92 m). Length, 64 ft 51¢/n (16,69 m). Wing area, 
432.5 sq ft (40,18 m*) 


LAVOCHKIN La-200B USSR 


‘The issue in November 1951 of a specification for an all: 
‘weather fighter capable of mounting standing patrols 
led the Lavochkin bureau to undertake some redesign 
of the La-200. The side-by-side seating forthe twocrew 
members was retained, and the centre and aft fuselage 
were comparatively unchanged, but the forward fuse- 
lage was entirely redesigned. The extreme nose was 
formed by a large dielectric radome of more than 3.28 ft 
(1,0-m) diameter. The early single-antenna Torii-A 
radar was replaced by a large RP-6 Sokol (Falcon) radar 
with three different scan modes, and twin ventral 
strakes supplanted the single strake of the second 
La-200. The additional fue! required to achieve the 
specified endurance was provided by increasing the 
capacity of each underwing tank from 246 Imp gal 
(11201) to $83 Imp gal (2 6501). Two 6,834 Ib st 
(3100 kgp) Klimov VK-1 turbojets were installed, the 
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‘The La-200B (above) was developed to compete with 
the Yak-120 and to carry the large RP-6 Soko! radar. 


‘A feature of the La-2008 all-weather fighter (below) 
was its large-capacity underwing tanks. 


forward engine’s air being supplied through a chin in- 
take and that for the aft engine being provided by “ele. 
phant ear" type intakes on the sides of the extended 
hose, Armament remained three 37-mm cannon and 
the first flight test was made on 3 July 1962, a mock-up 
of the Soko! radar initially being fitted, tests with the 
radar installed commencing on 10 September. An ex: 
tensive test programme was conducted, but, in the 
event, the competitive Yak-120 was selected to fulfilthe 
requirement. Max speed, 640 mph (1030 km/h) at 
16,406 ft (6 000 m). Time to 16,408 ft (5 000 m), 2.8 min 
Max range, 1,740 mls (2800 km). Empty weight, 


10 in (17,32 m). Wing area, 430.57 seq ft (40,00 11"). 


‘The La-2008 (above and below) had an unusual air 
intake arrangement for its tandem-mounted engines. 


LAVOCHKIN La-250 USSR 
Destined to be the last aircraft produced by the Lavoch 
kkin design bureau, the La-250, known unofficially as 
the Anaconda, was designed to meet a very demanding 
1964 requirement for an ultra long-range, high-altitude 
single-seat super interceptor armed exclusively with 
missiles. Featuring 4 57-deg delta wing and an enor 
mous fuselage of near-constant cross section, the 
La-250 was powered by two Lyulka AL-7F turbojets 
‘each rated at 14,330 tb st (6 500 kgp) which were later 
to be fitted with afterburners boosting thrust to 
19,8401 (9.000 kg). All control surfaces were fully 
powered with duplex systems and without manual re- 
version, Intended to carry the 18.6-mile (20-km) acquis! 
tion-range Uragan (Hurricane) radar, the La-250 had a 
planned armament of two large K-15 beam-riding mis 
siles. Although the La-250 was intended as a singie- 
seater in operational form, prototypes were completed 
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as two-seaters to provide accommodation for a test 
observer, and the first of three flying examples was 
completed in July 1956. The first fught was attempted 
‘on 16 July, but the test pilot, A G Kochetkov, encount 
ered an unexpectedly rapid roll moment and lost con: 
trol, Extensive testing of a systems rig followed before 
acceptable characteristics were attained and fight 
testing could be resumed. The second aircraft was lost 
in a landing accident on 28 November 1957, and the 
third aiscraft also suffered a landing accident on 8 Sep 
tember 1968. The fight test programme suffered con- 
tinual delays as a result of poor engine reliability and 
the full testing had not been completed when the pro: 
Gramme was cancelled Max speed, 1,243 mph 
(2000 km/h) or Mach=1.88. Approx empty weight. 
33,070 Ib (15 000 kg), Approx loaded weight, 66,136 lb 
(30000 kg). Span, 45 ft 7¥4 in (13,90 m). Length, 83 ft 
11% in (25,60 m), Wing area, 861.14 sq ft (80,00 21") 


(Above and below) The fourth La-250 prototype was 
the third flying example, but was never fully tested. 


(Below) The La-250 in two-seat form as flown. 


Ae 


LEBED’ X 


In 1916, the Aktionemoe Obitsestvo Voudukhoplava- 
niya V A Lebedev, a company established in St Peters- 
burg in 1912 by Viadimir A Lebedev and Prof A A Lebe- 
dev, developed an equi-span biplane of original design 
as the Lebed’ X. Owing much to experience gained 
with the Lebed’ VII, an unarmed copy of the Sopwith 
Tabloid, the Lebed’ X was built in two versions: a 
single-bay biplane intended as.a single-seat fighter and. 
atwo-bay biplane intended for the reconnaissance rdle. 
Both were powered by the 80 hp Le Rhone rotary and 
were armed with a single synchronised machine gun, 
but proved underpowered. Neither fighter nor recon: 
naissance model progressed further than prototype 
test. Max speed, 84 mph (135 km/h). Empty weight, 
916 tb (416 kg). Span, 34 ft 513 in (10,50 m). Length, 22 ft 
164n (7,00 m). Wing area, 912.16 sq ft (29,00 m’) 


‘The Lebed! X experimental fighter (below) of 1916, 


LETORD 6 


Derived from the Letord 3 Bn3 three-seat night bomber 
for use in the escort fighter r6le, the Letord 6 Ca3 proto: 

type was completed late in 1917 and entered flight test 
in January 1918, Like its bomber counterpart, the 
Letord 6 was a four-bay equi-span biplane with nega 

tive wing stagger. Powered by two 220 hp Hispano: 
Suiza GBe eight-cylinder water-cooled engines, it 
carried a pilot and two gunners, the nose gunner being 
provided with a 37-mm Hotchkiss cannon and the dot 

sal gunner having a single 7,7-mm Lewis gun. The 
Letord 6 was undoubtedly obsolescent in concept by 
the time that it entered test, and development appears 
to have been discontinued at an early stage, Max 
speed, (approx) 93 mph (160 km/h). Span, 58 ft 10%4 in 
(17,96 m). Length, 36 ft 3 in (11,05 m). Height, 11 ft 644 in 
(3,50 m). Wing area, 742.73 sq ft (69,00 m’). 


France 


‘The Letord 6 (below) derivative of the Letord 3. 


LETORD-BECHEREAU 2 France 
Designed by Louis Béchereau and built by the Société 
d’Aviation Letord to participate in the 1921 Ci (single- 

seat fighter) programme, the innovative LB2 was effec: 

tively 4 shoulder-wing monoplane in that the rear spar 
mated with the fuselage frames, although the forward 
spar was raised slightly above the forward decking by a 
shallow cabane. A substantial auxiliary planing surface 
enclosed the mainwheel axle, this being attached to in- 

clined aerofoil surfaces and serving to brace the anhe- 
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‘The LB2 (above) was innovative but unsuccessful. 


dalled wing at mid span. The LB2 was of wooden con: 
struction and was powered by a 500 hp Salmson 182 18. 
cylinder radial engine installed close to the aircraft co 
and driving the propeller via an extension shaft. The 
LB2 was displayed at the Paris Salon de/’Aéronautique 
in December 1922. This fighter was not selected for pro- 
duction, but Louis Béchereau persisted with develop: 


ment, a revised prototype being built by Buscaylet Pere 
et Fils-Bobin (as the Buscaylet-Béchereau C1 ~ which 
ee) and entered in the 1923 C1 programme. Max speed. 
156 mph (250 kan/h). Range, 373 mis (600 km). Loaded 
weight, 3,880 Ib (1 760 kg). Span, 45 ft 1115 in (14,00 m) 
Length, 32 ft 944 in (10,00 m). Height, 9 ft 10 in (3,00 m). 
Wing area, 376.75 sa ft (35,00 m"). 


LETOV $3 


The first original fighter design produced by the Vojen 
‘sk4 tovarna na letadia (Military Aircraft Works) 
Letov", the S 3 was created by Ing Alols Smolik, who 
had formerly worked for the Austro-Hungarian govern: 
‘ment, Initially designated as $ B.1, the original proto- 
type was destroyed in a fire at the Prague-Letnany fac 
tory on & November 1922, but a second prototype 
entered flight test early in 1922. A single-seat parasol 
‘monoplane powered by a 185 hp BMW Illa six-cylinder 
in-line engine and carrying an armament of two7.7-mm, 
Vickers machine guns, the $3 was of mixed construc 
tion with a wooden wing and metal fuselage and tail 


Czechoslovakia 
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‘The second $ 3 with (above) Lamblin radiators and 
(below) with "choek”-type radiators. 


HH 
MUU 


‘The $ 3 participated in the International Meeting at 
Zirich in 1922, taking third place in the precision take- 
off and landing contest and seventh place in the aero- 
)batic contest. Further development was discontinued 
in favour of the § 4. Max speed, 140 mph (225 km/h). 
Time to 9,840 ft (3.000 m), 5.9 min. Range, 299 mis 
(472 km). Empty weight, 1,459 Ib (662 kg). Loaded 
weight, 2,046 Ib (928 kg). Span, 33 ft 2%1n (10,13 m). 
Length, 23 ft 2% in (7,08 m). Height, 9 ft 8's in (3,04 m). 
Wing area, 189.45 sq it (17,60 m*). 


LETOVS4 Czechoslovakia 


Intended as a successor to the SPAD S.VI and XIII in 
service with the newly-created Czechoslovak Air 
Force, and selected in preference to the $ 3 parasol 
monoplane, the § 4 was initially designated § HS.1_ It 
was 2 neat single-bay unstaggered biplane of mixed 
construction, with fabric-covered wooden wings, and 
metal fuselage and tail. Flown in 1922, the $ 4 was 
powered by a 220 hp Hispano-Suiza 8Ba engine and 
carried an armament of two synchronised 7,7-mm Vick- 
ers machine guns. A series of 20 § 4 fighters was 
ordered, but several of these were completed with the 
180 hp HS @Aa engine as $ 4a aerobatictrainers. Asare- 
sult of low manufacturing standards, a number of diff 
culties were experienced with the 8 4s, which were 
grounded in 1927, surviving aurcraft being rebuilt in 
1928 to § 4a trainer standard. Max speed, 144 mph 
(232 kaw/h), Time to 9,840 ft (3 000 m), 9.3 min. Range, 
310 mls (500 km). Empty weight, 1,484 Ib (673 kg). 
Loaded weight, 2,160 Ib (980 kg). Span, 26 ft 27% in 
(8,00 m). Length, 21 ft 7 in (6,58 m). Height, 8 ft 7' in 
(2.62 m), Wing area, 176.86 sq ft (16,43 m*), 


Structural weakness dogged the career of the $ 4 
(above and below) which was grounded in 1927. 


LETOV $7 Czechoslovakia 


‘The $7 was designed by Alois Smolik and built in 1923 
to participate in an official competition for single-seat 
fighters powered by the 300 hp Skoda-manufactured 
Hispano-Suiza 8Fb engine. Of similar construction to 
preceding Smolik-designed fighters, the $ 7 was an 
equi-span single-bay staggered biplane with twin 
7,7-mm gun armament. The $7 was initially flown with 
a ring-type frontal radiator, but cooling problems dic- 
tated modification of the radiator system, and the pro- 
totype was fitted with a redesigned engine cowling 
and @ ventral radiator as the S 7a. This type failed to 
attract a production order and further development 
was discontinued. Max speed, 158 mph (255 km/h) 
Time to 3,280{ft (1000 m), 1.5 min. Empty weight 


The $ 7a (below) adopted a redesigned engine cowling 
and a ventral radiator, 


LETOV 


(Above) The Letov $ 7a in its definitive form. 


1,682 Ib (763 kg). Loaded weight, 2,315 lb (1.050 kg). 
‘Span, 30 ft 614 in (9,30 m). Length, 22 ft 10% in (6.97 m). 
Hoight, 8 ft 8: in (2,65m). Wing area, 238.43 sq ft 
(22.16 m*) 


LETOV $13 


The $13 was built in 1924 as an equi-span biplane with 
cantilever wings utilising a thick Zhukovsky section. 
During the initial fight test programme, test pilots 
were nervous of the cantilever wing arrangement and, 
in consequence, N-type (lator replaced by Vee-type) 
steel-tube interplane struts were added, The $ 13 was 
fitvod with a Skoda HS 8 water-cooled engine of 300 hp 
and was originally intended to have a ring-type frontal 
radiator, but, asa result of difficulties experienced with 
Us cooling arrangement on other fightors, it was fitted 
with a ventral radiator. Although theS 13 demonstrated 
good flying characteristics, some problems were ex: 
perienced with stability and development was aban- 
doned, Max speed, 143 mph (230 km/h), Tie to 
16,405 ft (5 000 m), 16.16 min, Range, 342 mls (560 kin). 
Empty weight, 1,742 1b (790 kg). Loaded weight, 
2,570 lb (1 166 kg). Span, 26 ft 2% in (8,00.m). Length, 
22 ft 1034 in (6,97 m). Height, 9 ft 4s in (2,86 m). Wing 
area, 216.29 sq ft (20,00 mi). 


Czechoslovakia 


Interplane struts were added (above and below) to the 
original cantilever wings of the $ 13. 


LETOV $14 Czechoslovakia 
Built in parallel with the $ 13 and powered by a similar 
‘Skoda HS 6Fb engine, the $ 14 single-seat single-bay 
biplane fighter employed a more conventional wing 
profile. Of mixed construction, with wooden wings and 
metal fuselage, the $ 14 was discontinued in favour of 
the $ 20. The prototype was rebuilt as a cantilever 
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LETOV 


Discarded as a fighter, the $ 14 (above) was rebuilt as a 
‘monoplane for speed contests. 


monoplane to participate in the 3rd Speed Contest of 
1924, and during which it recorded a speed of 
13:13 mph (246,44 lam/h). The following data relate to 
the §14 in its original fighter form. Max speed, 148 mph 
(238 km/h), Time to 16,405 ft (5 000 m), 18.5 min. Range, 
308 mis (495 km). Empty weight, 1,464 lb (664 kg). 
Loaded weight, 1,976 lb (896 kg). Span, 26 ft 6% in 
(8,10 m), Length, 21 ft 1¥6 in (6,43 m). 


LETOV S$ 20 Czechoslovakia 
Flown in 1926, the $ 20 was a rotund unequal span 
single-bay biplane of mixed construction, with 4 300 hp 
Skoda HS 8F'b water-cooled engine and Lamblin strut: 
type radiators on the front undercarriage legs. Arma 
ment comprised two synchronised 7,7-mm Vickers 
machine guns. Whereas the upper wing ofthe frst pro 
totype was mounted with no gap above the fuselage, 
the series model introduced a narrow gap and an in 
verted-Vee cabane, the upper fuselage decking being 
Tecontoured to improve view from the cockpit. In 1926, 
‘the § 20 was the winner in a contest for a new fighter for 
the Czechoslovak Air Force, and a total of 105 was built 
for that service. The S 20 took fourth place at the Inter: 
national Air Meeting in Zrich in 1927, the type serving 
with all three air regiments of the CzAF. Ten examples 
were exported to the Latvian Air Force (as the $ 20L), 
ne experimental model was completed with a slimmer 
fuselage (as the $ 20R) and another was fitted with a 
Walter-built Bristol Jupiter aitcooled radial of 480 hp 


‘The $ 20 (above and below) is shown by the photo in 
service with the 5th Air Regiment at Brno, 


(as the $ 204). This last-mentioned model attained an 
altitude of 28,543 ft (8 700 m). Max speed, 160 mph 
(257 kavh), Time to 3,280 ft (1 000 m), 1.33 min. Range, 
328 mis (528 km). Empty weight, 1,631 Ib (740 kg). 
Loaded weight, 2,315 lb (1050kg). Span, 31 ft 6 in 
(9,60 m), Length, 24 ft 47% in (7,44 m). Height, 8 ft 43% in 
(2,56 m), Wing area, 198,06 sq ft (18,40 m’). 


With a Jupiter radial engine, the $ 203 (below) was 
ffectively progenitor of the series § 31 


engine in service. Considered already obsolescent by 
the time that it was delivered, the Letov fighter was 
largely relegated to the training role. The 31a featured 
modified tail surfaces and undercariage struts. Max 
speed, 158 mph (254 ken/h) at 6,560 ft(2 000 m), Time to 
3,280 ft (1000 m), 1.5 min. Range, 199 mis (320 km). 
Empty weight, 1,830 lb (830 kg). Loaded weight, 
2,765 Ib (1 254 kg). Span, 32 ft 1%4 in (9,80 m). Length, 
23 ft 51 in (7,18 m). Height, 9 ft 8% in (2,95 m). Wing 
area, 234.66 sq ft (21,80 m') 


LETOV § 22 


Inspired by the success of the Dewoitine monoplanes, 
the$ 22 all-metal single-seat parasol monoplane fighter 
was completed by Alois Smolik in 1926. It was powered 
by a three-row W-type Skoda L engine of 460 hp. In- 
tended armament comprised two synchronised 7,7-mm 
Vickers machine guns. Flight testing was conducted 
during March and April 1926, but results proved un- 
satisfactory and development was discontinued. 
Empty weight, 2,059 Ib (934 kg). Loaded weight 
2,839 Ib (1 285 kg). Span, 33 ft 44 in (10.18 m). Length, 
25 ft 18 n (7,65 m). Wing area, 167.81 sq ft (15,59 m°), 


Czechoslovakia 


Dewoitine influence was obvious in the design of the 
$22 parasol monoplane (below) of 1926, 


LETOV § 31 


Derived from the $ 20J, the $ 31 was a competitor of the 
Avia BH-33L and was an unequal-span single-bay un 
staggered biplane with a 480 hp Walter-built Bristol 
Jupiter VI or Vit radial engine. Of all-metal construction 
with fabric skinning and carrying an armament of two 
7,7-mm synchronised Vickers guns, the $ 31 was the 
unsuccessful contender for series production orders 
after comparative trials with the BH-33L in 1929-30. 
However, a production series of 32 $ 31 fighters was 
ordered to assure employment at the State-owned 
Letov factory, these being built during 1931-32, Various, 
engine cowlings were tested, but unsuccessful results 
with these resulted in the $ 31 having an uncowled 


Czechoslovakia 


Production of the § 31 (above and below) was ordered 
to provide work for the Letov factory. 


LETOV § 131 


One $ 31 was completed in 1929 with a 525 hp BMW- 
built Pratt & Whitney Hornet nine-cylinder radial 
engine as the $ 131. This prototype was entered in the 
1929 Petite Entente contest, which it won with an aver 
age speed of 155.76 mph (250,66 km/h), attaining 
186 mph (299,4 km/h) on the Prague-Bmo leg of the 
‘competition, the highest speed attained during the en- 
tire contest. Two further $ 131 prototypes were built. 


Czechoslovakia 


‘The $ 131 (below) won the 1929 Petite Entente contest, 
‘but failed to gain a production contract. 


aircraft being offered with optional Jupiter VI or VII 
engines, These were demonstrated in the Balkan 
states and in China, but failed to gain a production con: 
tract. The $ 131 was of similar all-metal construction to 
the $ 31 and carried an armament of two synchronised 
7,7-mm machine guns. Max speed, 171 mph (276 km/h) 
at sea level. Time to 3,280 ft (1.000 m). 0.98 min, Range, 
280 mis (450 km), Empty weight, 2,072 lb (940 kg). 
Loaded weight, 3,069 ib (1392 kg). Dimensions as for 
S31. 


LETOV § 231 


An extensively revised derivative of the $ 131, the $231 
was an all-metal unequal-span single-bay staggered 
biplane flown for the first time in 1933, Powered by a 
560 hp Gnome-Rhéne Mercury 9brs nine-cylinder air 
cooled radial enclosed by a Townend ring, the $231 car 


Czechoslovakia 


J 


Built in small numbers for the national air arm, the 
$231 (above and below) was readily released for sale to 
the Spanish Republican government, 


ried an armament of four 7,92-mm MG vz.38 machine 
guns. Those weapons wero installed in the upper wing 
of the first prototype and lower wing of the second pro 
totype. A total of 26 $ 231 fighters was completed, in 
chiding prototypes, the production sories being do 
livered to the Czechoslovak Air Force in 1936. Inferior to 
the Avia B 534, the production § 231 was powered by a 
Walter-built Mercury VS2 engine and its service with 
the CzAF proved to be singularly brief. The aircraft 
were relinquished within a few months and passed on 
to the Spanish Republican government via an Estonian 
agent, The first eight reached Santander on 17 March 
1937, these being transferred to the Bilbao sector 
where two were promptly damaged during test flights 
two were damaged and two shot down in combat, one 
was written off in an accident, and, in October 1997, the 
eighth was captured by the Nationalists. Nine more S 
23is arrived in Barcelona in May-June 1938, and were 
‘assigned to coastal patrol and city defence tasks, three 
surviving the Civil War. As delivered to Spain, the $ 
231s were armed with only two Vickers machine guns 
in the lower wing, some later being fitted with a syn 
chronised third weapon. Max speed, 216 mph 
(348 km/h) at 16,405 ft (5.000 m). Time to 16,405 ft 
(5.000 m), 8.2 min. Range, 280 mls (450 km). Empty 
weight, 2,822 Ib (1 280 kg). Loaded weight, 3,902 Ib 
(1770 ka). Span, 33 ft 0 in (10,06 m). Length, 26 ft 7 in 
(7,60 m), Height, 9ft 10in (3,00 m). Wing area 
231.43 8q ft (21.60 mr) 


LETOV S 331 Czechoslovakia 
‘Asa further extrapolation of the basic$ 131, the$ 331 re: 
tained the airframe of the § 231, mated with a 900 hp 
Walter-built Gnome-Rhone K14 two-row radial engine 
Griving a thres-bladed metal propeller. In May 1935, 
shortly after entering flight test, the $331 established a 
‘new Czechoslovak altitude record by attaining 34,941 ft 
(10650 m). The sole prototype was demonstrated in 


Turkey, where @ speed of 416 mph (670 kh) was 


allegedly attained in a dive, the fuselage suffering 
some damage during the pull-out. After repairs, the 
prototype $ 331 was sold to representatives of the 


janish Republican government, its ultimate fate 
ging unrecorded. Max speed, 252 mph (405 km/h) 


Time to 16,406 ft (6 000 m), 6.7 min. Range, 225 mis 
(410 km). Empty weight, 3,197 lb (1 450 kg). Loaded 


weight, 4, 
Length. 
(21,50 m 


199 Ib (1 960 kg). Span, 33 ft O.in (10,06 m). 
ft 11 in (7,90m). Wing area, 231.43 sq ft 


Eventually sold to the Spanish Republicans, the $ 331 
(below) progressed no further than prototype. 


LEVASSEUR 


LEVASSEUR P.L.5 


Designed by Jean Biche to meeta Navy requirement for 
a shipboard two-seat fighter for operation from the car 
ier Bearn, the P_L.5 C2b was a single-bay sesquiplane, 
Of wooden canstruction, the fuselage was watertight, 
the undercarriage being jettisonable and flush-fitting 
stabilising floats being provided to allow the aircraft to 
alight on water in an emergency, Four prototypes were 
built in 1924, the first, second and fourth having a 
450hp Hispano-Suiza 12Ha and the third having a 
480 hp Renault 12Kd engine. After successful trials at 
Saint-Raphaél, a series of 20 aircraft was ordered, these 
being delivered between July and December 1926. The 
series version of the P.L.6 carried an armament of two 
forward-firing 7,7-mm Vickers machine guns and twin 
Lewis guns of similar calibre on a ring mounting in the 
rear cockpit. Power was provided by a 450 hp Lorraine 
Dietrich water-cooled engine. Max speed, 140 mph 
(225 kab) at sea level, 134 mph (215 kav/’h) at 16,406 ft 
(5000m). Time to 16,405 fe (5000 m), 22 min. Range, 
497 mis (800 km). Empty weight, 2,536 Ib (1 150 kg). 
Loaded weight, 3,968 lb (1800 kg). Span, 40 ft 834 in 
(12,40 m). Length, 28 ft 10! in (8,80 m). Height, 10 f¢2 in 
(3.10 m). Wing area, 398.28 sq ft (37,00 m), 


France 


The P.L.5 shipboard fighter (above and below) was 
operated from the carrier Béarn in the mid ‘20s. 


LETOV § 431 


‘The final development of Alois Smolik’s line of single. 
seat fighters stemming from the $ 31, the $ 431 was 
essentially similar to its immediate predecessor, but 
‘was powered by a 680 hp Armstrong Siddeley Tiger 14- 
cylinder two-row radial driving a fixed-pitch two- 
bladed wooden propeller. Flown for the first time in 
1936, the sole $ 431 prototype was handed over to the 
Czechoslovak Air Force, but crashed and was des- 
troyed during fight trials, no further development 
being undertaken. Max speed, 230 mph (370 km/h). 
Time to 16,406 ft (5 000 m), 7.0 min. Range, 280 mis 
(450 km). Empty weight, 2,888 lb (1 310 kg). Loaded 
weight, 3,979 lb (1 805 kg). Dimensions as for § 331 


Czechoslovakia 


Final development of the Smolik fighter line, the $ 431 
(below) failed to survive its flight trials. 
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France 


‘The single prototype P.1.6 (above) was intended to 
meet a 1925 Armée de I'Air fighter requirement, 


Conesived to meet the requirements of the 1925 C2 pro 
gramme calling for a diurnal two-seat fighter and re- 
connaissance aircraft, the P.L.6 C2 was a single-bay 
biplane powered by a 500 hp Hispano-Suiza 12Hb 
twelve-cylinder Vee-type water-cooled engine. It car 
ried an armament of two fixed forward-firing Vickers 
guns and two Lewis guns on a ring mounting in the rear 
cockpit. Having no relationship to the shipboard P.L.5, 
the P.L.6 prototype entered flight test in 1926 and was 
displayed at the Salon de !'Aéronautique of that year in 
Paris. The P.L.6 was in competition with the Avimeta 
88, the Mureaux 3 and 4, the Blériot-SPAD 60, the Vil 
iets 24 and the Wibault 12. In the event, the C2 pro- 
gramme was abandoned in 1928, and further develop- 
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LEVASSEUR 


ment’ of the P.L6 was discontinued. Max speed, 
134mph (215 km/h) at 16,405 it (5000 m), Range. 
436 mls (700 km), Empty weight, 2,976 1b (1350 kg) 
Loaded weight, 4,795 lb (2175ka). Span, 40% Oin 
(12,20 m). Length, 28 ft 814 in (8, 75 m). Height, 10 fe 2 in 
(3.10 m), Wing area, 430.57 sq ft (40,00 m*). 


LEVY-BICHE LB 2 France 


Designed by Jean Biche and built by Constructions 
Aéronautiques J Levy, the LB 2 was a single-bay ses 
quiplane single-seat shipboard fighter featuring a boat. 

type watertight fuselage divided into a number of com- 
partments. A jettisonable undercarriage was fitted and. 
‘small stabilising floats provided for use when alighting 
on water in an emergency, Powered by a 330 hp His~ 
pano-Suiza 8Se water-cooled engine and carrying an 
armament of two 7,7-mm Vickers machine guns. the 
LB 2 was of wooden construction and was intended to 
operate from the carrier Bear, The LB 2 was flown for 
the first time in 1927, and, in October of that year, with 3 
twin-float undercarriage from Saint-Raphaél. With the 
failure of the J Levy company, the rights in the LB 2 de- 
sign were transferred to the Etablissements P. Levas- 

sour, which manufactured a series of 20 aircraft, de- 
signated LB 2 AMCI, during 1928-29. These saw 
limited service aboard the Béarn and from shore bases. 

Max speed, 196mph (219 km/h). Time to 16,405 f 


(5000m), 26min. Empty weight, 2,028 lb (930 kg), 
Loaded weight, 2,976 lb (1350 kg). Span, 34 fe 1Wein 
(10,40 m), Length, 24 ft 864i (7,52m). Height, 11 ft 
514 in (3,49 m), Wing area, 258.34 sq ft (24,00 m*), 


‘A limited service career was achieved by the LB 2 
(above and below), which was built by Levasseur. 


faces and powered by a 420 hp Gnome-Rhdne Jupiter 
nine-cylinder radial engine, the LB 6 had interchange 
able wheel and float undercarriages. Five examples of 
the LB 6 were built by Levasseur in the late ‘twenties, 
most of these being fitted with a single-float undercar 
Hage, but no further details of this type are available 


LEWIS & VOUGHT VE-7 USA 


Designed specifically as a tandem two-seat advanced 
wainer for the US Army, the VE-7 was the first product 
of the Lewis & Vought Corp. Founded on 18 June 1917 
by Birdseye B Lewis and Chance M Vought, this was 
predecessor of the Chance Vought Corp (established in 
May 1922). A wooden tworbay equi-span biplane 
powered by & 150 hp Hispano-Suiza Model A engine, 
the VE-? was completed in February 1918, It was 
adopted by the US Navy in October 1919, with the 
180 hp Wright Hispano E’2 engine, A total of 129 was to 
be completed (69 by the Naval Aircraft Factory) and of 
these a substantial proportion emerged s VE-7G two: 

seat and VE-7S single-seat fighters. The former was a 
modification of the VE-7H unarmed single-float obser 

vation seaplane with controls transferred from rear to 
forward cockpit. A single fixed forward:firing synchro- 
nised 0.3-in (7,62-mm) Vickers gun was provided, to- 
ether with a Lewis gun of similar calibre in the rear 
‘cockpit, and a wheel undercarriage was fitted. When 
provided with emergency flotation gear and hydro- 

vanes, this type was designated VE-7GP. The single- 
seat fighter model was introduced in 1921, Forty were 
produced by Lewis & Vought and a further 24 by the 
Naval Aircraft Factory. These had the forward cockpit 
deleted and an armament of one synctronised 0.3-in 
(7,62-mam) Vickers gun. With wheel undercarriage. flo 

ation gear and hydrovanes, it was designated VE-7SF. 

and with single main float and outrigger stabilising 


LEVY-BICHE LB 6 


The LB 6 single-seat single-bay biplane fighter, de- 
igned by Jean Biche, was intended for shipboard oper 
ation, and was, like the LB 2, transferred to the Etablis- 
sements P Levasseur with the failure of the J Levy 
company. Characterised by sweptback upper wing sur- 


(Below) The LB 6 shipboard single-seat fighter. 


‘The two-seat VE-7G (above) and single-seat VE-75 
(below) wore fighter variants of a trainer design. 
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A single-seat VE-7S built by Lewis & Vought (above) 
‘and an NAF-built two-seat VE-7GF (below) showing 
flotation gear and hydrovanes, 


floats it was known ax the VE-7SH. The VE:7S 
‘equipped the US Navy's first shipboard fighter squad: 
ron, V¥-2, aboard the USS Langley. The following data 
relate to the VE-7SF. Max speed, 117 mph (188 km/h) at 
sea level, Time to 5,000 ft (1525 m), 6.5 min. Range, 
290 mis (467 km). Empty weight, 1,5051b (683 kg). 


Loaded weight, 2,1001b (953kg). Span, 34 ft 1%4in 
(10,40 m), Length, 24 ft 514 1n (7,44 m). Hekght, 8 ft 7 in 
(2,62 m). Wing area, 284.6 sq ft (26,43 m"). 


LEWIS & VOUGHT VE-8 USA 


‘The VE-8 (above and below) proved unsuccessful when 
tested at McCook Field in 1920, 


Based on the VE-7, but with a 300 hp Hispano-Suiza 
Model H engine, reduced overall dimensions, in- 
creased wing ates, a shorter, faired cabane and paired 
03-tn (7,62-mm) synchronised Vickers guns, the VE-6 
single-seat fighter was completed in July 1919. Four 
were ordered by the US Army, but, in the event, only 
two were completed and ane of these was assigned to 


statictests, The VE-8 was flight tested at McCook Field 
in 1920, but the results were highly unfavourable. The 
aircraft proved overweight, with heavy controls, in- 
adequate stability and sluggish performance. Max 
speed, 140 mph (225 km/h) at sea level. Time to 5,000 f 
(1.525 m), 4.25 min. Loaded weight, 2.435 Ib (1 105 kg) 
Span, 31 ft 0 in (9,45 m). Length, 21 ft 4 in (6,50 m). 
Height, 8 ft 7% in (2,64 m), Wing area 307 sqft 
(28,62. m*), 


LEWIS & VOUGHT VE-9 USA 


Essentially an improved VE-7, the VE-9 embodied com 
paratively minor changes, and these were mostly con 
fined to the fuel system, a pair of interconnected tanks 
replacing the single tank of the earlier model. The VE-9 
was powered by a 180 hp Wright Hispano E-3, and 21 
were ordered by the US Navy in two versions; the 
single-seat VE-9 fighter with wheel undercarriage for 
shipboard use and the two-seat VE-9H unamned obser 
vation float seaplane for catapult use from battleships 
and cruisers, The latter had modified vertical tail sur 
faces for improved water and catapult stability. The 
first VE-9 was delivered tothe US Navy on 24 June 1922, 
the fighter version serving alongside the VE-7S aboard 
the USS Langley, Data for the VE-9 are as for the VE-7S. 


‘The VE-9 was, like the VE-7, built in single- (below) 
and two-seat fighter versions, 


LFG ROLAND DI 


Shortly before World War I, the Luft-Fahrzoug Gesell: 
schaft (LFG) adopted the corporate tradename 
"Roland" to avoid confusion with the Luft-Verkehrs: 
Gesellschaft (LVG). In 1916, the company initiated the 
design of a single-seat fighter under the direction of 
Dipl-Ing Tantzen. It was proposed that the new fighter 
should embody the innovative structural techniques 
adopted for the highly successful C II Walfisch (Whale) 
which utilised the so-called Wickelrumpf, or “wrapped 
fuselage”, a moulded two-piece shell composed of thin 
bands of spruce veneer reinforced with fabric. Three 
prototypes of the new D1 fighter were ordered in April 


Germany 


‘Small-scale production of the Roland D I (above and 
below) was achieved during the course of 1916. 


1916, and with the completion of Idlieg (Inspektion der 
Fliegertruppen) testing in August, LFG was awarded a 
contract for 60 aircraft. Concurrently, the Pfalz Flug 

zeugwerke received a contract for a further 20 aircraft. 
‘The DI was powered by a 160 hp Mercedes D Ill water 

cooled engine and carried an armament of two syn: 
chronised LMG 08/15 machine guns. Although the D 1 
made its appearance at the Front in October 1916, a 
severe fire at the LFG factory in the previous month had 
reduced deliveries to little more than a token quantity. 
The D | inventory at the Front attained a peak of 12 air 

craft in February 1917; and the type had disappeared 
from front-line units in the following June, a few con- 

tinuing to serve as fighter trainers through 1918. The DI 
was unofficially known as the Haifisch (Shark), Max 
‘speed, 112 mph (180 km/h) at Sea level, Time to 3,280 ft 
(1000 m), 7 min. Empty weight, 1,541 lb (699 kg). 
Loaded weight, 2,055 Ib (932 kg). Span, 29 ft 2¥5 in 
(8.90m). Length, 22 ft 3% in (6,80 m). Height, 9 ft 6 in 
(2,90 m). Wing aroa, 247.58 sq ft (23,00 m’). 


LFG ROLAND DI Germany 


Improved forward and downward view from the 
cockpit was offered by the Roland D Il (above), 


While the pilot of the D I enjoyed an excellent upward 
view, the view downwards, impeded by the somewha 
rotund fuselage and twin ear radiators, left much to be 
desired and was the subject of much criticism. Dipl-Ing 
‘Tantzen and his team therefore undertook some rede: 
sign, which resulted in the D Il. Whereas the upper 
decking of the D I fuselage was faired into the upper 
wing, that of the D II was cut down and a narrow pylon 
faired into the wing, the lateral radiators being dis 
carded in favour of a radiator in the upper wing. The D Il 
proved more difficult to fly and somewhat less 
manoeuvrable than the Albatros D I, and had a ten 
dency to enter a spin froma steep bank. Nonetheless, in 
October 1916, LFG received a contract for 30 D It 
fighters powered by the 160hp Mercedes D Ill and 
armed with two 7,9-mm LMG 08/15 guns. A contract for 
an additional 100 aircraft was awarded to the Pfalz 
Flugzeugwerke in the following month. With the avail 
ability of the new 180hp Argus As Ill water-cooled 
‘engine, this power plant was mated with the D Il air 


LFG ROLAND 


frame and production continued as the D Ila, of which 
40 were ordered in November 1916, 100 in January 1917 
and a final 50 in the following March. Performances of 
the Dll and Ila were essentially similar, but the Argus 
engine of the latter unexpectedly demonstrated a 
severe power loss at higher altitudes, seriously restri 
ing the fighter's usefulness, The D Il reached the Front 
in February 1917, strength peaking at 97 aircraft in April 
and tapering off until the type disappeared from the 
first line inventory in October. The D Ia reached the 
Front in June 1917, in which month the inventory 
reached 128 aircraft, and it was withdrawn from first 
line service in December 1917, Data relate to the D Il 
Max speed, 103 mph (165 km/h). Time to 16,405 ft 
(5000 m), 23 min. Empty weight, 1,400 1b (636 kg) 
Loaded weight, 1,797 lb (815 kg). Span, 29ft 3% in 
(8,94 m). Length, 22 ft 8%4 in (6,93 m). Height, 10 ft 
245 in (3,11 m). Wing area, 246,21 sq ft (22,78 m'), 


LFG ROLAND D III 


In a further attempt to improve visibility for the pilot, 
LFG evolved the D Ill. Using afuselage essentially simi: 
lar to that of the D Il, this introduced staggered, un- 
equal-span and unequal-chord wings, and a cabane of 
broad aerofoll-section struts. Retaining the 180 hp 
Argus As Ill engine of the D Ila and the paired 7,9-mm. 
LMG 08/15 armament, the D Il received type teat 
approval in May 1917. LFG and Pfalz respectively re 
ceived contracts for 160 and 200 aircraft. In the event, 
Pfalz did not build the LFG fighter, switching instead to 
the Pfalz D Ill, and as the former was powered by the 
marginally-performing Argus engine, very few Roland 
D Mlls were assigned to the Front, a maximum of nine 
being with first line units in February 1918 and the last 
being withdrawn in the following April. Max speed, 
109 mph (176 kw/h) at sea lovel. Empty weight, 1,581 tb 
(717 kg). Loaded weight, 2,119 lb (961 kg). Wing area, 
213.45 5q ft (19,83 m'), 


Germany 


‘Amised top wing and a conventional cabane 
distinguished the Roland D Ill (above and below) from 
the earlier Roland fighter biplanes, 
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LFG ROLAND DIV(DrI) Germany 


‘The DIV single-seat fighter triplane of mid-1917 marked 
a noteworthy departure from previous LFG structural 
methods in that the Wickelrumpf that had character: 
ised all previous aircraft gave place to the so-called 
Klinkerrumpf ~ clinker-built or lapstrake construction 
utilising the planking methods commonly employed in 
the construction of small boat hulls, Strips of spruce 
‘overlapped one another by sometwo-thirds over alight 
framework of stringers and formers. This method of 
construction was less time-consuming than the Wickel- 
rumpfand comparably robust, The D IV —later to be re 
designated Dr I when the “Dr” prefix was adopted for 
triplanes ~ was powered by a 160 hp Mercedes D III 
‘water-cooled engine and carried the usual armament of 
twin synchronised 7,9-mm LMG 08/15 machine guns. A 
single prototype was ordered by the Idflieg for eval 
uation, but this crashed at the end of September 1917. It 
was promptly rebuilt utilising a D VI fuselage, but sub 
sequent testing revealed no particularly outstanding 
characteristics and further development was discon: 
tinued, Max speed, 96 mph (155 kn/h). Service ceiling, 
19,685 ft (6000 m). Empty weight, 2,050 lb (930 kg). 
Loaded weight, 2,665 lb (1208 kg). Span, 31 ft 0 in 
(9,45 m). Length, 24 ft 0 in (7,32 m). 


‘The DIV (above and below) was the first Roland fighter 
to adopt the Kiinkerrumpf construction method. 


LFG ROLAND W 


‘The Roland W twin-float fighter seaplane was an adap- 
tation of the DI. Flown for the first time on 29 June 1917, 
and powered by a 160hp Mercedes D Il engine, it 
arrived for evaluation at the base of the Seeflugzeug: 
Versuchs-Kommando (SVK) at Warnemsiinde in the fol 
lowing month. It was promptly retumed to LFG for 
modifications aimed at improving the flying character: 
istics and the view from the cockpit. It was returned to 
the SVK in September 1917, modified once more and 
then flight tested, but the poor visibility it offered the 


‘The Roland W (below) was a twin-float seaplane 
adaptation of the D I, remaining a prototype. 


pilot led to its prompt rejection. The sole prototype, 
after further modification to the fuselage, was assigned 
to the marine single-seat fighter school in November 
1917. Time to 3,280 ft (1 000 m), 6.4 min. Empty weight. 
2,531 lb (1148 kg), Span, 33 ft 134 in (10,10 m). Length, 
29 ft 4¥4 in (8,95 m). Height, 10 ft 5% in (3,20 m) 


LFG ROLAND D V Germany 


‘The Mercedes-engined D Via (above) was, in other 
respects, similar to the Benz-engined D Vib (below). 


‘The D V (above and below) was derived from the D II 
the shortcomings of which were not overcome. 


During the autumn of 1917, three prototypes of the DV 
were built in an attempt to eradicate the shortcomings 
revealed by the D Ill. Retaining the moulded two-piece 
shell-type fusolage construction of the earlier fighter, 
and being, in fact, the last LFG type to utilise this so: 
called Wickelrumpf, the D V employed the complete 
wing cellule of the D IIL The fuselage cross section was 
reduced and the decking lowered to improve vision 
from the cockpit. Armament remained two 7,9-mm 
LMG 08/15 machine guns, and while one prototype re- 
tained the 180 hp Argus As Iil engine of the earlier D IL 
and D Ill, the other two were powered by the 160 hp 
Mercedes D Ill Testing revealed little advance over the 
D Mil and development was discontinued in favour of 
the D VI. No data relating to the D V are available. 


LFG ROLAND D VI 


On 17 October 1917, the first of three prototypes of the D 
VI fighter was rolled out as the 1,000th aircraft manu- 
factured by LFG. Whereas the D V had been essentially 
an attempt to enhance the capabilities of the D III de- 
sign, the D VI was an entirely new design. Utilising the 
Klinkerrumpf fuselage constructional method first 
employed by the abortive D IV (Dr I), the D Vientered 
flight test in November 1917, initially with a 160 hp Mer- 
cedes D Ill engine. As supplies of this engine were re- 
stricted, the 185 hp Benz Bz Illa was installed in at least 
one of the three prototypes. Testing continued through 
January 1918, being hampered by inclement weather 
and difficulties in achieving a suitable propeller match 
with the engine-airframe combination. After partici 
ating in the ist D-type contest at Adlershof, the D VI 
passed its type test on 9 February 1918, an initial order 
being placed for 50 aircraft. By the time World War 1 
came to an end, orders had been placed for 350 D Va 
(Mercedes D Illa) and D Vib (Benz Bz Illa) fighters. Both 
the D Via and D Vib began to reach combat units in 
May-June 1918, 58 of the former and 12 af the latter 
being included in the frontline inventory of 31 August. 
Pilots did not consider the D VI to be anything more 


Germany 


than a marginal improvement over the Albatros D Va 
and Pfalz D Ifla that it was intended to replace ~ it was 
slightly faster and more manoeuvrable, but had a lower 
climb rate ~ yet it remained in limited production until 
the end of the conflict, Of the 360 built, 200 were of the 
D Vib version to which the following data relate, Max 
speed, 124 mph (199 km/h). Time to 16,405 ft (5 000 m), 
19 min. Endurance, 2 hrs. Empty weight, 1,446 1b 
(656 kg). Loaded weight, 1,865 lb (846 kg). Span, 30 ft 
10% in (9.42 m). Length, 20 ft 8% in (6,32 m). Height, 
9 ft 24 in (2,80 m), Wing area, 238.1 5q ft (22,12 m*) 


‘The Roland D Vib fighter (below) began to reach 
‘combat units at the Front in mid-1918, 


LFG ROLAND D VII 


Evolved in parallel with the D VI and also participating 
in the 1st D-type contest at Adlershot, the D VI was of 
similar construction and carried an identical armament 
of two 7,9-mm LMG 08/16 machine guns, It was 
powered, however, by the still-experimental 185 hp 
Benz Bz Illbo eight-cylinder direct-drive engine. 

Although pilots considered forward view from the 
cockpit to be outstanding, thanks to the Vee-type 
arrangement of the engine, the Bz IItbo was still suffer 

ing teething troubles. In the course of further develop: 

ment, the ailerons were revised and D Vi-type vertical 
‘tail surfaces introduced. The aircraft again participated 
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Revised ailerons and tail unit were applied to the D VII 
(below) before it was finally abandoned. 
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in a D-type contest, the 2nd, in May 1918 The engine 
was still insufficiently developed, however, and its re- 
current problems dictated termination of the D VII test 
programme. Max speed, 118 mph (190 ka/h). Time to 
16,405 ft (5 000 m), 16-2 min, Endurance, 1.5 hrs. Empty 
weight, 1,468 lb (666 kg). Loaded weight, 1,892 Ib 
(858:kg). Span, 29 ft 0 in (8,84 m). Length. 20 ft 0in 
(6.10 m). Height, 9ft 2%4in (2,80 m). Wing area 
224.22 sq fe (20,83 m*), 


LFG ROLAND D VIII 


Built by LFG concurrently with the D VII, the D VIII dif 
fered essentially in having a geared Benz Bz Iitbm 
eight-cylinder Vee-type engine of 185 hp in place of the 
direct-drive Bz Ibo, According to Idilieg reports, the D 
VIII was scheduled to make its appearance on 5 May 
1918, in time to participate in the 2nd D-type contest. 
Although records conceming the D VIII are sparse, the 
debriefing minutes of the contest stated that “due to 
the results obtained during the trials, the Roland D VIII 
cannot be considered for series production”. It is 
known that the reduction gearing of the Bz Ibm 
engine suffered severe vibration and recurrent 
mechanical faults, and it may be assumed that further 
development was discontinued after the Competition. 
No data or illustrations of the D VIII are available. 
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LFG ROLAND D Ix 


Germany 


‘The second D IX (above) with overhung ailerons, and, 
(below) with enlarged, horn-balanced rudder. 


With the advent of more powerful rotary engines in the 
spring of 1918, Idflieg supported the development of 
compatible fighters, one such being the D IX powered 
by the new 160 hp Siemens-Halske Sh Il rotary, The 
first D IX prototype demonstrated excellent perform 
ance at the 1st D-type contest in January 1918, before 
being destroyed as a result of a freak accident. While 
the D IX was in flight, the pilot's seat collapsed, its 
‘occupant inadvertently pulling the aircraft into a tight 
loop in which the resultant g forces propelled him 
through the bottom of the fuselage before the aircraft 
broke up, At the time, two more prototypes were in 
assembly, the first of these being successfully load: 
tested in April prior to resumption of light testing. The 
second D IX differed in having enlarged tail surfaces 
‘and unbalanced ailerons. Armament comprised twin 
synchronised 7,9-mm LMG 08/15 machine guns. It 
‘appeared in the and D-type contest in May, but, accord- 
ing tothe debriefing minutes, was considered unsuited 
for series production. The third D IX had been com- 
pleted meanwhile with overhung, unbalanced ailerons 
‘and alarger hom-balanced nidder. Max speed, 115 mph 
(185 kaa/’h), Time to 16,405 ft (5000 m), 16.4 min. En- 


durance, 1,5hrs. Empty weight, 1,1771b (534 kg) 
Loaded weight, 1,596 lb (724 kg). Span, 29 ft 334 in 
(6,92 m). Length, 19 ft 4¥4 in (5,90 m). Height, 9ft O1n 
(2.75 m). Wing area, 198.92 sq ft (18,48 m’) 


LFG ROLAND D XIII Germany 


Based on the D VII, the single D XIII (above) had the 
experimental Korting Vee-type engine. 


In March 1918, after the experimental 195 hp Korting Kg 
Ml eight-cylinder water-cooled Vee-type engine had 
completed a 24-hour duration test, an example of this 
power plant fitted with reduction gear was delivered to 
the Luft-Fahrzeug Gesellschaft for installation in the 
prototype of a new single-seat fighter, the D XIIl. Based 
‘on the D Vil and ordered in April 1918, the D XIII entered 
flight test in May 1918, but crankshaft cooling proved 
inadequate and difficulties were experienced with the 
oil system. In July, the Kg Ill engine was removed from 
the prototype and returned to the manufacturer for 
modification. It was destined not to be re-installed, 

however, as the D XIII was one of 10 prototypes des: 

troyed in # hangar fire on 25 July 1918. The D XIII was 
fitted with two synchronised LMG 08/15 machine guns, 

No performance data were recorded. Span, 29 ft 614 in 
(9.00 m). Wing area, 247.58 sq ft (23,00 m*). 


LFG ROLAND D XIV Germany 
Essentially similar to the D XII, the D XIV was ordered 
by Jdflieg in April 1918 to evaluate the new Goebel Goe 
IM 11-cylinder rotary engine of 160 hp. Fitted with the 
standard twin 7,9-mm LMG 08/15 gun armament, the 
prototype D XIV was completed in time to participate in 
the 2nd D-type contest in May 1918, Flying was strictly 
lmited by the recalcitrant engine, and this, in accord- 
‘ance with competition protocol, eliminated the D XIV 
from further consideration as a production type. No 
data relating to the D XIV are available. 


Basically similar to the D XIl, the D XIV (below) was 
powered by the unsatisfactory Goebel rotary. 


LFG ROLAND D XV Germany 


‘Three prototypes of the D XV were ordered in April 
1918, the original intention being to fit each aircraft 
‘with a different engine for comparison purposes. The D 
XV perpetuated the use of the Klinkerrumpf (clinker- 
built) fuselage first used on the D IV. The wing cellule 
was of the “wireless” type, having no bracing cables, 
and featured appreciably more stagger than that of any 
preceding LFG fighter, The first D XV was powered bya 
160 hp Mercedes D Illa engine and was completed 
before the end of April, but flight testing was inter 
rupted in May by the decision to return the prototypeto 
the factory for modifications. A second, similarly: 
powered, D XV appeared in June 1918, the principal 
changes being replacement of the paired interplane 
struts by single Ltype struts and the introduction of 
overhanging ailerons on the upper wing. This proto- 
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type was flight tested with both the Mercedes engine 
and a 185 hp BMW Illa, demonstrating a good tum of 
speed, but proving deficient in climb rate, In September 
1918, Idflieg demanded further modifications in the 
light of the trials conducted with the first two proto- 
types. Instead, the LFG designed a completely new 
fighter which retained the D XV designation. The fol- 
lowing data relate to the initial version of the D XV with 
the Mercedes D Illa engine. Empty weight, 1,609 lb 
(730 kg). Loaded weight, 2,006 1b (910 kg), Span, 28 ft 
4% in (8,64 m), Wing area, 256.19 sq ft (23,80 m’). 


In its initial form, the D XV prototype (below) had 
paired interplane struts and Mercedes engine. 


LFG ROLAND D XV (I) 


Rather than introduce the modifications in the D XV 
demanded by Idilieg, LFG produced an entirely new 
fighter bearing no relationship to its predecessor, but, 
nevertheless, retaining the D XV designation. Bearing 
a strong similarity to the Fokker D VI and claimed by 
some to be no more than an unauthorised copy of that 
fighter, the new D XV was of different construction 
The clinker-bullt fuselage gave place to one of rect: 
angular cross section with plywood skinning, tubular 
steel N-type interplane bracing struts were employed 
and two prototypes were built. The first of these 
appeared late in October 1918 with a 185 hp BMW fla 
engine, and the second was rolled out shortly after: 
wards with a 200 hp Benz Bz Illa. Netther prototype 
participated in the 3rd D-type contest, and further de: 
velopment was halted by the Armistice. No data re 
lating to the second D XV design are available, 
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Retaining the D XV designation, a wholly new design 
(below) was produced late in 1918. 


LFG ROLAND D XVI 


‘Two versions of the D XVI parasol monoplane fighter ~ 
initially designated E 1—-were completed in September: 
October 1918, one powered by a 160 hp Goebel Goe I 
rotary and the other by a similarly-rated Siemens- 
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(Below) Second prototype of the D XVI fighter, 
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LFG ROLAND 


A Siemens-Halske Sh III engine distinguished the 
second of the two D XVI fighter prototypes (above). 


Halske Sh III rotary. The D XVI had a fully-cantilevered 
fabric-covered parasol wing and a slab-sided plywood 
covered fuselage, armament comprising twin synchro: 
nised 7,9-mm LMG 08/15 machine guns. Although the 
3rd D-type contest was officially restricted to types 
powered by the BMW engine, Idilieg permitted partici 
pation of the Sh Ill-engined D XVI as it was considered 

‘an interesting type’. The D XVI proved faster than the 
Simens-Schuckert D IV and Fokker D VII up to an alts 
‘tude of 13,126 ft (4 000 m), but was slower abor 
height. Span 31 ft Ol in (9,46). Length, 19 
(6,90 m), 


LFG ROLAND D XVII 


‘The last single-seat fighter to be developed by LFG was 
the D XVII parasol monoplane powered by a 186 hp 
BMW Illa engine. Rolled out on 18 October 1918, the D 
XVII was in time to be included in the 31d D-type con 
test held at Adlershof that month, but was considered 
markedly inferior to the similarly-powered Fokker V 29 
parasol monoplane, During tums the wing of the D XVII 
oscillated alarmingly and landing was difficult because 
of a tendency to stall suddenly during the approach if 

peed was not maintained. No further details are avail 
able, 


Germany 


Last of the Roland single-seat fighters, the D XVIL 
(below) was flown just before the end of World War I 


LIORE er OLIVIER LeO 8 France 
In April 1919, the Direction de l'Aéronautique estab 
lished @ new programme for the development of suc 
cessors for the World War I aircraft types then equip- 
ping the Aéronautique Militaire. Among several 
categories of fighter included in this programme was a 
two-seat night fighter and reconnaissance aircraft 
(CAN 2), the specification for which demanded a max 
speed of at least 124 mph (200 km/h) at 9,840 ft 
(3.000 m), To meet this requirement, the Lioré et Olivier 
concern developed a large, angular parasol monoplane 
powered by a 300hp Renault 12F 12-cylinder water- 
cooled engine and designated LeO 8 CAN 2. Of metal 
construction and with provision for two forward-firing 
Vickers guns and two Lewis guns in the rear 
the LeO 8 was flown for the first time at Vil 
April 1923. Although no production order was place 
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the prototype was prepared for an attempt on the world 
altitude record with a 1,102-Ib (600-kg) payload. This 
attempt, which took place in 1925, ended in a tragedy 
with the death of the pilot. Max speed, 134 mph 
(215 km/h) at sea level, 121 mph (195 km/h) at 9,840 ft 
(3.000 m). Ceiling, 20,670 ft (6300 m). Empty weight 
2,809 Ib (1274 kg). Loaded weight, 4,138 Ib (1 877 kg). 
50ft 10¥4 in (15,50 m). Length, 28 ft 614 in 

9ft 10% in (3,00 m). Wing area, 


‘As a two-seat night fighter, the LeO 8 (above and 
below) entered flight test at Villacoublay in 1923. 
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LIORE er OLIVIERLEO9 France 


Derived from a 1917 project designated LeO 3, the LeO9 
single-seat cantilever monoplane fighter was of metal 
construction and of advanced aerodynamic concept. 
Powered by a 300 hp Hispano-Suiza &Fb eight-cylinder 
water-cooled engine. the LeO 9 was exhibited, prior to 
first flight at the Paris Salon in 1921. Flight testing was 
initiated in the following year, but, on 24 September 
1923, the wing folded during a very sharp tum and the 
aircraft crashed at Villacoublay with the death of the 
pilot, Gaston Martin. Further develop 


‘The LeO 9 is seen here displayed at the 1921 Paris Salon 
prior to the commencement of flight testing. 


‘was then discontinued. Estimated max speed, 186 mph 
(300 km/h). Estimated ceiling, 16,405 ft (5 000 m) 
Empty weight, 2,590 b (11759). Span, 35 ft 1034 in 
(10,94 m). Length, 21 ft 7+ in (6,59 m), Height, 7 ft 1% in 
(2,18 m). Wing area, 185.16 sq ft (17,20 m), 


LIUCHOW KWANGSI Tyre 3 China 


Under the direction of Chee Wing Jeang, the Liuchow 
Mechanical and Aircraft Factory in the Chinese pro 
vince of Kwangsi ~ which had achieved a measure of 
jomy in 1937 ~ completed prototypes of two air 
craft, the Kwangsi Types 2 and 3. Both were unequal: 
span biplanes with spruce and plywood wings, and 
fabric-covered welded stee!-tube fuselages, and were 
respectively a tandem two-seat trainer and a single- 
seat lightweight fighter, The latter, the Type 3, was 
powered by an Armstrong Siddeley Cheetah IIA seven 
cylinder radial rated at 260 hp at 2,500 ft (760m) and 
carried an armament of a single 7,7-mm machine gun 
synchronised to fire through the propeller. The Type 3 
was flown in July 1937, but performance proved in- 
sufficient to justify further development. Max speed, 
176 mph (282 km/h), Time to 5,200 ft (1585 m), 5 min 
Endurance, 3 hrs. Empty weight, 1,676 Ib (760 kg) 
Loaded weight, 2,300 lb (1043 kg). Span, 26 ft 3in 
(8,00.m), Length, 20 ft 61n (6,26 m), Height, 8ft 3in 
(2,50 mm). 
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Flown in 1937, the lightweight Kwangsi Type 3 (above) 
was one of China’s first indigenous types. 


‘The Kwangsi Type 3 (above and below) in its definitive 
form with fully-cowled engine. 


LLOYD 40.15 


In the late summer of 1917, the Magyar "Lloyd" Re- 
palogép és Motogyar (Ungarische Flugzeug-und Mot 
orenfabrik Lloyd") initiated design of a single-seat 
fighter tiplane. The centre and lower wings of this 
fighter were fully cantilevered, the upper wing being 
‘supported by Vee-type struts. Another unusual feature 
‘was the adoption of rotating ailerons on the centre 
wing. The Lloyd 40.15, as the fighter was designated, 
was powered by a 186 hp Daimler (MAG) six-cylinder 

r-cooled engine. It reportedly made its début in 
December 1917 (although, according to a report dated 
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{March 1918, the prototype was in process of assembly 
at that time). No information regarding subsequent 
ight testing has survived. Loaded weight, 1,984 lb 
(900 kg). Span, 24 fe 11%< in (7,60 m). Length, 23 fe 382 in 
(7,10 m). Height, 9ft in (2,82 m). Wing area 
238.96 sq ft (22,20 m2’) 


(Below) The Lloyd 40.15 fighter triplane. 


LLOYD 40.16 


Evolved in parallel with the Lloyd 40.15 and designed 
by Ing Hanns Wizina and Ing von Melczer, the Lloyd 
40.16 single-seat fighter biplane was completed in 
December 1917. Itoffered an unconventional solution to 
the problem of providing the pilot with the best pos 
sible forward and downward view. The wings were 
Given extreme stagger and were mounted indepen 
dently, the upper wing being supported by a massive 
‘aerofoil-section strut which contributed some lift, a 
smaller triangular strut supporting the semi-canti 
levered lower wing. The Lloyd 40.16 was originally in: 
tended to be powered by a 200 hp Benz (Mar) engine 
‘and to have rotating wingtip ailerons. In the event, the 
220 hp engine was supplanted by a 185 hp Daimler 
(MAG) engine for demonstration during the fighter 
‘valuation of July 1918, and conventional ailerons were 
fitted to the upper wing, No record of the results of 
flight testing has survived. Loaded weight, 2,216 lb 
(1.006 kg). Span, 28 ft 174 in (8,68 m), Length, 22 ft 8% in 
(6,92 m), Height, 8 ft 6% in (2,58 m). Wing area, 
264,08 84 ft (24,69 m) 
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(Below) The unconventional Lloyd 40.16 biplane. 


LOCKHEED YP-24 (XP-900) USA 


‘A two-seat fighter based broadly on the Lockheed 8D 
Altair monoplane by Robert J Wood, the XP-900 
(Wright Field project number) was the first military air 
Craft produced by the Lockheed Aircraft Corporation, at 
that time a division of the Detroit Aircraft Corporation. 
Of mixed construction, combining metal fuselage and 
tail surfaces with wooden wings, and powered by a 
600 hp Curtiss Conqueror V-1670C engine, the XP.900 
‘was delivered to Wright Field on 29 September 1931. It 
Was then purchased by the Army Air Corps and redes- 
ignated YP-24. Carrying an armament of two synchro- 
nised machine guns (one 0.3-in/7,62-mm and one 0.5 


in/12,7-mm) and one 0.3.in (7,62-mm) gun on a flexible 
mount, the ¥P-24 was lost on 19 October 1931, but prior 
to this event a contract had been placed for five Y1P-24 
two-seat fighters and four examples of the Y1A-9 attack 
version. The bankruptcy of the company led to the 
shelving of the contract until Robert Woods joined the 
Consolidated Aircraft Corporation whereupon the 
YP-24 was developed into the all-metal Consolidated 
YIP-25 (which see). Max speed, 235 mph (378 km/h). 
Initial climb, 1,820 ft/min (9,24 nsec). Range, 556 mis 
(895 kin). Empty weight, 3,010 lb (1365 kg). Loaded 
weight, 4,360 lb (1 978 kg). Span, 42 ft 9 in (13,04 m), 
Length, 28 ft 9in (8,76 m). Height, 8 ft 6in (2,69 m). 
Wing area, 292 sq ft (27,13 m’). 


Development of the YP-24 (below) was passed to 
Consolidated after Lockheed's collapse in 1931, 


LOCKHEED XP-38 ro P-38G 
LIGHTNING 


Of radical configuration for its day in featuring twin tail 
booms, the Lightning was conceived as a turbo-super 
charged, twin-engined, high-altitude interceptor, the 
prototype, designated XP-38, flying on 27 January 1939, 
A service test batch of 13 aircraft designated ¥P-38 fol- 
lowed, the first of these flying on 16 September 1940 
with two 1,160 hp Allison V-1710-27/29 (F2) engines 
‘The YP-38 had an armament of one 37-mm cannon and 
4 pair each of 0.3-in (7,62-mm) and 0.6-in (12,7-mm) 
machine guns. USAAC production contracts were pre- 
ceded by orders from France and the UK for a total of 
667 aircraft, the latter country taking over the contracts 
of the former with the fall of France, The RAF rejected 
the Lightning after receipt of only three aircraft, 140 
built against these contracts being absorbed by the 
USAAC as operational trainers. The initial USAC pro- 
duction model, the P-38, differed from the ¥P-38s pri 
marily in replacing the 0.3-in (7,62-mm) guns with 
weapons of 0.6-in (12.7-mm) calibre. One of 30 P-38s 
built was completed as the XP-38A with a pressure 
cabin. The P-38s were followed by 36 P-36Ds differing 
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(Above, top) P-38H-5 flown by CO of 58th FG at 
‘Nuthampstead, 1943, and (immediately above) a 
P-38F-5 of the 347th FG, Guadalcanal, 1943. 


essentially in having protected fuel tanks of reduced 
capacity. The first major production version was the 
P-38E which had the 37-mm cannon replaced with @ 
20-mm weapon, 210 being built prior to delivery of the 
first combat-ready version. This, the P-38F, was 
powered by 1.325 hp V-1710-49/53 engines and 527 
were built before production began of the P-38G, The 
later had similarly rated V-1710-51/56 engines, various 
improvements being introduced progressively in suc 
cessive production batches, and 1,082 being produced 
‘with deliveries completed in March 1943. The following 
data relate to the P-38G, Max speed, 345 mph 
(855 kav/h) at 6,000 ft (1 626 m), 400 mph (644 kxn/h) at 
25,000 ft (7 620m). Max range, 1,670 mls (2 688 km) at 
211 mph (340 kin/h). Empty weight, 12.200 Ib (6 594 kg). 
Max loaded weight, 19,800 lb (8 981 kg). Span, 52 ft 0 in 
(15,85 m), Length, 37 ft 10 4n (11,59 m), Height, 9 ft 10 in 
(3,00 m), Wing area, 327.8 sq ft (30,42 m’) 


(Above) The P-38F, G and H models of the Lightning 
‘were externally identical 


(Above) A Model 322 Lightning I in the UK, and (below) 
the XP.38, first flown in January 1939. 
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LOCKHEED P-38H ro P-38L 
LIGHTNING USA 


With the availability of the F15 version of the Allison 
engine, a new sub-type of the Lightning appeared, the 
P-38H with 1,425 hp V-1710-89/91s. The first pre-pro- 
duction P-38H was tested in September 1942, and, 
apart from power plant, was similar to the P-38G in all 
major respects. However, inadequate cooling re- 
stricted available power, and after production of 601 
P-8Hs (128 of which were completed as F-5C photo air 
craft), anew beard radiator was introduced to improve 
cooling. Production thus continued with the P-384J from 
August 1943, this proving to he the fastest of all Light 
ning variants. In the course of P-98J production, in- 


(Left) A P-38J-10 of the 55th Fighter Sqn, 20th Fighter 
Group with the 8th AP in the UK, 1944, 
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ternal fuel capacity was increased, an electrically-oper- 
ated dive flap was fitted and power-boosted ailerons 
were provided. A total of 2,970 J-model Lightnings was 
built, one being completed as the sole XP-38K with 
V-1710-78/77 engines and larger propellers, and 205 as 
F-SE photo aircraft. The final production Lightning was 
the P-38L, which began to appear in June 1944 and had 
V-1710-111/113 engines offering a war emergency rating 
‘of 1,600 hp at 26,500 ft (8 075 m). A total of 3,923 P-38Ls 
was delivered, of which 500 were completed as F-5F 
photo aircraft. The following data relate to the P-384. 
‘Max speed, 360 mph (579 km/h) at 5,000 ft (1 526 m), 
414 mph (666 km/h) at 25,000 ft (7620 m). Max range, 
2,260 mls (3.637 km) at 186 mph (299 km/h). Empty 
weight, 12,780 lb (5 797 kg). Max loaded weight, 
21,600 Ib (9 798 kg), Dimensions as for P-38G. 


-384-10 (right) showing larger tailboom intakes. 
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LOCKHEED P-38M 
LIGHTNING USA 


In order to provide the USAAF with an interim radar: 
equipped two-seat night fighter, in 1944 Lockheed 
undertook the conversion of a P-38L as a prototype 
P-38M with AN/APS-4 radar in an external radome and 
‘a second cockpit for the radar operator aft of the pilot 
The success of trials, beginning on 5 February 1944, re- 
sulted in the conversion of 75 additional P-38Ls to 
P-38M configuration. These were just entering service 
when World War I came to an end, afew seeing service 
in Japan in 1945/46. Despite its increased weight and 
drag, the P-38M suffered little performance penalty 
over the single-seater. The armament of one 20-mm 
cannon and four 0.5-in machine guns was retained, and 
launching racks for HVAR rockets were provided 
beneath the wings. Max speed, 361 mph (581 km/h) at 
5,000 ft (1525 m), 406 mph (695 km/h) at 15,000 ft 
(4570 m). Dimensions as P-38L. 


decision was taken to substitute 1,640 hp Continental 
‘XIV-1430-9/11 12-cylinder liquid-cooled engines for the 
Pratt & Whitneys and the prototype was flown with 
these on 11 November 1943. The airframe of the XP-49 
‘possessed approximately two-thirds commonality with 
that of the production P-38, but at an early flight test 
stage it was concluded that performance was insuffi- 
cient to warrant further development. Furthermore, the 
future of the Continental engine was questionable, and. 
the sole XP-49 was therefore fitted with a two-seat 
‘cockpit and relegated to the role of trials aircraft. Max 
speed, 406 mph (653 km/h) at 15,000 ft (4 575 m). Initial 
climb, 3,300 ft/min (16,76 m/sec). Normal range, 
680 mis (1 095 km). Empty weight. 15,410 lb (6 290 kg) 
Loaded weight, 18,750 lb (8 505 kg). Span, 52 ft Oin 
(15,85 m). Length, 40 ft 1 in (12,22 m). Height, 9 ft 943 in 
(2,98 m). Wing area, 327.5 sq ft (30,42 mr’). 


LOCKHEED XP-58 USA 


A radome boneath the nose and a second crew member 
distinguished the P-38M (above and below), 


LOCKHEED XP-49 USA 
‘To moot the requirements of a Circular Proposal issued 
on 11 March 1939 by the US Materiel Division and calling 
for a more advanced interceptor fighter, Lockheed 
offered a pressurised version of the P-38 powered by 
two 24-oylinder Pratt & Whitney X-1800-SA2-G 
engines. Gaining first place in the ensuing evaluation 
Of proposals, the Lockheed project was allocated the 
designation XP-49, and a contract for one prototype 
was placed on 30 November 1939. In March 1940, the 


‘The XP-49 (above and below) retained two-thirds 
airframe commonality with the production P-28. 


Under an agreement of 12 April 1940 between the US 
Army Air Corps and Lockheed whereby the P-38 was 
released for sale to Britain and France, the manufac: 

turer was to develop an improved version of the fighter 
at Its own cost, A P-38 derivative powered by Con- 
tinental IV-1430 engines was offered in both single- 
and two-seat versions, and the latter was selected for 
development as a long-range escort fighter under the 
designation XP-58. It was subsequently decided to fit 
the aircraft with 1,800 hp Pratt & Whitney XH-2600-9/11 
engines, but, in the event, the XP-58 was powered by 
two Allison V-3420-11/13 turbo-supercharged 24 

cylinder liquid-cooled engines rated st 3,000 hp at 
28,000 ft (8 635 m). The proposed armament comprised. 
four fixed 37-mm cannon and four 0,5-in (12,7-mm) 
‘machine guns, the latter in remotely-controlled dorsal 
and ventral barbettes. An alternative nose-mounted 
armament comprised a single 7§-mm cannon and two 
0.6-in (12,7-mm) machine guns, the large-calibre 


Lockheed’s final extrapolation of the twin-boom theme 
was the big, heavily-armed XP-58 (above and below), 
only one prototype of which was completed. 


‘The sole XP-58 (above) suffered protracted 
development and made relatively few flights, 


weapon being intended for use in breaking up bomber 
formations. The first of two XP-58s finally flew on 6 
June 1944, more than four years after design initiation. 

No cabin pressurisation equipment was installed, and 
the gun barbettes and related fire control system were 
omitted. Some 25 flights were made by the manufac- 

turer, considerable difficulties arising from torching 
from the turbo-superchargers. USAAF acceptance test- 
ing was not undertaken because of maintenance diffi- 
culties, and the second prototype was cancelled. Max 
‘speed, 436 mph (702 km/h) at 25,000 f(7 620 m), Initial 
climb, 2,660 ft/min (13,51 m/sec). Normal range, 
1,250 mls (2012 km). Empty weight, 31,624 1b 
(14 344 kg). Loaded weight, 39,192 Ib (17 777 keg). Span, 
70 ft On (21,34 m). Length, 49 ft 4 in (15,04 m). Height, 
16 ft 0 in (4,88 m). Wing area, 600 sq ft (55,74 m’). 


LOCKHEED P-80 
SHOOTING STAR USA 


Destined to be the USAAF's first operational jet fighter, 
the Shooting Star was evolved from the XP-80, which 
had been designed around the 2,460 tb st (1 116 kgp) de 
Havilland H-18 turbojet, Work on the XP-80 began on 23 
June 1943, and the first fight was effected on 8 January 
1944. The aircraft attained 502 mph (808 km/h) at 
20,480 ft (6 240 m) during fight test, but non-availabil- 


Flown in January 1944, the XP-80 (above) bore little 
‘more than a conceptual resemblance to the series 
P-80A (below) which was larger and heavier, 


(Immediately below) P-80A-1 of 62nd FS, 56th FG, 
Germany, July 1948, and (bottom) P-80B-5, 94th FS, 
Ladd Field, Fairbanks, Alaska, 1947. 


‘The XP-80A (below) introduced rounded wingtips and 
tall similar to those of the series P-80A (above) 


ity of the H-1B engine necessitated extensive redesion 
to accommodate the 3,850 lb st (1746 kgp) General 
Electric 1-40 turbojet. Overall dimensions were in 
creased and maximum weight was raised from 8,916 lb 
(4 044 leg) to 13,780 tb (6 250 kg). Two additional proto: 
types were built as XP-80As, these flying on 10 June 
and.1 August 1944, and being followed by 13 similar ser 
vice test YP-80As. The initial production version was 
ordered on 4 April 1944 as the P-80A, a letter contract 
covering 1,000 aircraft, This was supplemented by 
orders for a further 2,500 in the following year. Follow: 
ing V-J Day, the supplementary contract was cancelled 
and the initial contract reduced to 917 aircraft, The frst 
345 P-B0As were powered by the 3,850 Ib st (1746 kap) 
General Electric J33-GE-11 and carried an armament of 
six 0.5-in (12,7-mm) guns. The next 218 aircraft differed 
in having the 4,000 Ib st (1 814 kap) J33-A-17, The first 
P-80A was accepted by the USAAF in February 1946, 
the last being delivered in the following December. The 
next 240 aircraft were delivered as P-80Bs, these differ 
ing in having armament, equipment and engine 
upgrades, The final production model was the P-80C, 
the first 238 of which (including 60 delivered to the 
USMC as TO-1s) were powered by the 4,600 Ib st 
(2.086 kgp) J33-A-23 and the remaining 661 by the 
5,400 tb st (2.450 kgp) J33-A-36. The Shooting Star, 
meanwhile redesignated F-80, was phased out of the 
active inventory shortly after the end of the Korean con- 
flict, but remained with the Air National Guard until 
March 1961. After withdrawal from USAF service 
F-80Cs were supplied to the air arms of a number of 


‘A P-80B (below) of the 56th FG which took its fighters 
to Germany during the 1948 Berlin crisis. 


Latin American countries, these (with the quantities 
delivered indicated in parentheses) comprising Brazil 
(33), Chile (18), Colombia (16), Ecuador (16), Peru (16) 
and Uruguay (14). The following data relate to the 
P-80A. Max speed, 558 mph (898 km/h) at sea level. 
Time to 20,000 ft (6 100 m), 6.5 min. Range (internal 
fuel), 780 mis (1255 km). Empty weight, 7,920 1b 
(3.593 kg). Normal loaded weight, 11,700 Ib (6 307 kg). 
‘Span, 38 ft 10% in (11,85 my). Length, 34 ft 6 in (10,52 m). 
Wing area, 237.6 sq ft (22,07 m*) 


LOCKHEED F-94A & F-94B 


STARFIRE USA 


Large underwing tip tanks were carried by the F-94A 
version (above) of the Starfire fighter. 


Evolved from the TF-80C (T-33A) trainer derivative of 
the P-80C clear-weather fighter as an interim two-seat 
all-weather fighter, the F-94 was developed under a 
contract awarded in January 1949. To provide the addi: 
tional power needed to cater for the weight of elec 
tronic equipment and armament, an afterburning 
General Electric J33-A-33 turbojet was introduced to 
provide a maximum of 6,000 lb st (2722 kgp). The for: 
ward fuselage was lengthened to house APG-32 radar 
and four 0.5-in (12,7-mm) guns. Two TF-80Cs were 
modified to serve as Y¥-94 prototypes, flight testing 
commencing on 16 April 1949. The initial production 


(immediately below) An F-94B-1 with stylish “shark's 
mouth” decoration, and (bottom) an F-94B of the 319th 
FIS serving in Korea in 1952. 
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(Above) The F-94B, with centreline wingtip tanks, 


contract called for 109 F-S4As, essentially similar to the 
YF-94s apart from operational equipment, The 19th 
F-94A airframe was completed as the YF-94B with 
upgraded equipment and a further 365 aircraft were 
completed as F-94Bs, The F-94A entered operational 
service in May 1950, with the F-94B following in April 
1951. These initial Starfire models had been phased out 
of the USAF's first-line inventory by mid-1954. The fol: 
lowing data relate to the F-94B. Max speed, 606 mph 
(976 km/h) at sea level. Initial climb, 6,860 ft/min 
(34,8.m/sec). Normal range, 665 mls (1070 km). Empty 
weight, 10,064 lb (4 565 kg). Max Joaded weight, 
16,844 lb (7 640 kg), Span, 37 ft 6 in (11,43 m), Length, 
40 ft1 in (12,22 m). Height, 12 ft 8 in (3,86 m). Wing area, 
234.8 3q ft (21,81 m*) 


LOCKHEED F-94C STARFIRE USA 


‘The F-94A and B versions of the Starfire were of limited 
effectiveness, being deficient in climb rate, range and 
firepower. In an attempt to improve these character 
istics, @ thoroughgoing redesign was undertaken 
which resulted in virtually a new type. This was 
initially ordered under the designation F-97, work on 
the radically modified fighter actually predating the 


In its final configuration, the F-94C (above) had wing- 
mounted rocket pods and reinforced canopy. 


F-948, The latter was introduced only as a result of 
delays in the development of the more advanced type 

which was redesignated F-94C before its service in 
troduction. The ¥-94C had a thinner wing with in- 
creased dihedral, a sweptback horizontal tail, a new 
and larger engine ~ the Pratt & Whitney J48-P-6 with a 
military thrust of 6,950 Ib (2 680 kg) and an afterburn: 
ing thrust of 8,750 Ib (3.969 kg) — and an all-rocket 
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armament with a new E-5 fire control system. Flight 
testing commenced on 19 January 1950, two YF-97As 
(later redesignated YF-94Cs) being based on F-94B ait- 
frames. A total of 387 F-94Cs was built, these being 
accepted between July 1961 and May 1964, the type 
‘entering service in June 1953. Armament initially com- 
prised 24 2,75-in (70-mm) unguided rockets in the nose, 
these later being augmented by two wing leading: 
edge potls each containing 12 additional rockets. The 
F-94C was finally phased out of the active USAF in- 
ventory in February 1969, and from the Air National 
Guard during the following summer. Max speed, 
640 mph (1 030 knw/h) at sea level. Initial climb, 7,980 f/ 
min (40,54 m/sec), Normal range, 805 mls (1 295 km). 
Empty weight, 12,708 Ib (5 764 kg). Loaded weight, 
18,300 tb (8.301 kg), Span, 37 ft 4 in (11,38 m). Length, 
44 fe 6 in (13,56 m). Height, 14 ft 11 in (455m). Wing 
area, 232.8 sq ft (21,63 m*). 


‘The F-94C (above) represented a thoroughgoing 
redesign of the Starfire, first known as the F-97. 


LOCKHEED XFV-1 USA 


‘The XFV-1 was designed under the leadership of Art 
Flock as part of a US Navy programme (which included 
the Convair XFY-1)to investigate the feasibility of oper- 
ating tail-sitting vertical-take-off-and-landing fighters 
from small platforms as a means of protecting convoys 
beyond the range of shore-based air cover. Featuring 
‘equ-span cruciform tail surfaces on which the aircraft 
‘was intended to stand, with the tips of the tail surfaces 
embodying fully-castoring wheels, the XFV-1 was 
powered by a 6,850shp Allison XT40-A-6 turboprop 
driving Curtiss Electric contraprops. It was proposed 
that this would eventually be replaced by an XT40-A-16 
rated at 6,825 shp for take-off and having a military 
rating of 6,955 shp with which a power-to-weight ratio 
of 1.2:1.0 was anticipated. The XT40-A-6 was not cap- 
able of sustained operation in the vertical mode and 
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provided inaclequate power for VTOL operation. The 
XFV-1 was therefore fitted with a temporary non-te- 
tractable undercarriage to permit flight testing in the 
conventional (horizontal) mode. The aircraft was briefly 
airbome on 23 December 1953, the first genuine test 
fight taking place on 16 June 1954. A further 26 fights 
were made during which the XFV-1 transitioned from 
‘conventional to vertical flight mode and back, being 
held briefly in hover at altitude, Armament of the FV-1 
was planned to comprise four 20-mm cannon or 48 
2.,76-in (70-mm) rockets in wingtip pods. The XT40- 
‘A-16 engine never became available, and, although 
Lockheed proposed an FV-2 version powered by the 
more powerful T54-A-16 engine, control difficulties and 
inadequate anticipated performance prompted cancel- 
lation of the programme in June 1965, The following 
data are applicable to the planned XT40-A-16-powered 
aircraft. Max speed, 580 mph (934 km/h) at 15,000 ft 
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Little success attended the XFV-1 (above) which was 
to have operated from small ship platforms, 
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(4 575 m), Initial climb, 10,820 ft/min (54,96 m/sec). En: 

durance, 1.17 hrs at 35,000 ft (10 670 m), Empty weight, 

$8 Conve hamage tars 11,5991 (6261 kg). Max loaded weight, 16,221 Ib 
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(7.358 kg). Span, 27 ft § in (8,36 m), Length, 36 ft 10%4 in 
(11,23 m), Wing area, 246 sq ft (22,86 m’), 


‘Resulting from a US Navy programme, the single XFV-1 
(above and below) flew in 1954-56 and successfully 
‘demonstrated transition from conventional to vertical flight. 
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LOCKHEED XF-90 USA 


Shortly after World War Il, the USAF conceived a re- 
quirement for a turbojet-powered long-range penetra- 
ton fighter suitable for both bomber escort and tactical 
support duties. Project design began in July 1945 under 
the leadership of Clarence L "Kelly" Johnson, Lock 
heed’s contender received a contract for two proto- 
types, these eventually being assigned the designation 
XF-90, The first was flown on 3 June 1949, power being 
provided by two 3,000 tb st (1.361 kgp) Westinghouse 
X.34-WE-11 turbojets, proposed armament being six 
20-mm cannon. The second prototype was fitted with 
XJ34-WE-16 turbojets offering a military power of 
3,600 Ih st (1633 kgp) boosted to 4,2001b (1906 kg) 


Designed as a long-range fighter, the XF-90 (below) 
Jost out to the competitive McDonnell XF-88, 
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with afterburning. The XF-90 attained Mach=1.12 ina 
dive on 17 May 1950, but performance in level fight was 
considered inadequate. in June 1950, the McDonnell 
X¥-88 was selected as winning contender and further 
development of the XF-90 was discontinued. The fol- 
lowing performance data relate to the XJ34-WE-15- 
powered XF-90, Max speed, 665 mph (1070 knv/h) at 
1,000 ft (330m). Time to 25,000 ft (7620 m), 4.5 min. 
Normal range, 1,050 mis (1690 km). Empty weight, 
18,520lb (8401kg). Loaded weight, 27,2001b 
(12.398 kg), Span, 40 ft 0in (12,19 m). Length, 56 ft 2in 
(17,17 m). Height, 15 ft in (4,80 m), Wing area, 346 sq ft 
(32,05 m*) 


‘The XF-90 (below) exceeded Mach unity during 1950. 


LOCKHEED F-104A & F-104C 
STARFIGHTER USA 


‘The first fighter capable of sustained speeds in excess 
of M=2.0, and the first aircraft ever to hold world speed 
and altitude records simultaneously, the Starfighter 
‘was conceived by a team led by CL. “Kelly” Johnson as 
4 single-seat lightweight air superiority fighter. Two 
prototypes were ordered for the USAF as XF-104s on 12 
March 1953, the first of these performing its initial full. 
test fight on 4 March 1964 (a short, straight hop having 
‘been effected on 28 February). Powered by a Wright 
XJ65:W:6 with afterburning thrust of 10,2001b 
(4627 kg), the XF-104 attained M=1.79 on 25 March 
1965. Seventeen YF-104A service trials aitcraft followed 
from 17 February 1966, these featuring 6.5 ft (1,68 m) 
fuselage lengthening and a General Electric J79-GE-3 
engine. The initial production model, the F-104A, was 
accopted by the USAF in December 1958 with a J79- 
GE-B engine with dry and afterburning ratings of 
9,600 Ib st (4355 kap) and 14,800Ibst_ (6713 kop). 
Some aircraft were later retrofitted with the J79-GE-19 
with afterburning thrust boosted to 17,900 Ib (8 119 kg) 
Armament comprised one 20-mm M-61 rotary cannon 
‘and two AIM9B Sidewinder AAMs, A total of 153 
F-104As was built, of which 10 were later supplied to 
Pakistan and 24 to Taiwan (22 of the latter being trans- 
ferred to Jordan from mid-1969), The F-104A was suc 
‘ceeded in production by the single-seat tactical strike 
F-104C with a detachable flight refuelling probe, provi- 
sion for bombs or missiles on wing and fuselage 
stations and a J79-GE-7 engine with dry and after- 
burning ratings of 10,000Ibst (4536kgp) and 
15,800 tb st (7167 kgp), Seventy-seven F-104Cs were 
delivered to the USAF between September 1958 and 
June 1959. The F-104As were deactivated by the USAF 


‘Wingtip tanks, seen (above) on the XF-104, could be 
replaced by Sidewinder AAMs, as tested (below) by the 
ARDC on an F-104A Starfighter. 


Key to Lockheed F-1046 Starfighter 


1 One-piece st-moving tiple 
2 Talplane 1b consiucton 


8 Rudder r@ corstrcon 
9 Power contol actuators 
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16 Taiplane conta rods 

17 Abmowng taipane Qual Prd 
achators 


18 Powe contro unt servo vanes 

19 Por artrake open 

120 Hycraukc comectos(3.000-080211 
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21 Talplane contol push ros kage 

22 Fear fuselage break pont Jeng 
removal 

23 Upper rae navigation ight rect 

124 Anerburnar razzie cont ack 

25 Brake paracnte nowang oper) 

28 Lower ror navgaton Wt (wa) 

127 Jet pe thst mounting 

128 Puna emergency areata hock 
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133 Vert nya equpment serving bay 
‘A IFFITACAN antenna 

38 Venta‘ fn 

138 Wing rot raling-4age fet 

137 Fap actuator 

138 Gacrrc ove mator 

190 Gener Bectre JTO-GE-11 aharouring 


turbot 
40 Oi coolers 


3 Tafplane spar 15 Aetrcotson gt 
4 Rocking contol am r 

5 Talplane pt foang 

6 Fin traing-edge os 

1 Pade 48 Por aleron 


158 Fuselage rear man fue tank; total ternal 
‘het capecty 746 inp gu (33811) 

88 Upper man lorgeron 

(0 intake duct spl aps fengine bay 
yectttn 


81 Engine starter 
(62 Wng attachment tuslane main ames 
63 Hydrate reservoir 

(64 Aleron control cable quacrant 


174 Fap nb constuction 
15 Starboard "Down fap (own poston) 
76 Ault ark tal rs 

177 Suuboard navigation ight 

78 Wing ip ue tank 

179 Starboard aleron 

180 Aeron ten-cylinder hyo acts 
21 Tip tank ue connectors 

B2 Jetisonabetip tank attachment joint 

189 Fuel ler caps 

84 Front spar 


10 Power actuator serve valves aizary 85 Starboard leading-edge flap (were) 
11 Vatable-aea aterner razzie ‘52 Fos her caps 1B Urderwing flank, capacty 283 ir 
12 Nozze contro fps 58 Teptank vane (12870) 

13 Afteaner duct {54 Port lnacing-edge fap lowerec) 87 Starboard wing pon 

14 Fi attachment tsalage main ames ‘5 Wing pyion harcpont {8 yon attachment hare point 


{89 Starboard wing panel mul-spar 
construction 


90 Laading-edge fap lock actuator and 
lekage 


81 Wing root 
12 Forged wing roo attachment tings 


in December 1969, and the F-104Cs remained in service 
(with the Air National Guard) until July 1975, The fot- 
lowing data relate to the F-104C. Max speed. 1.150 mph 
(1850 km/h) at 50,000 (15250m), Max climb. 
54,000 ft/min (274 m/sec). Normal range, 850mis 
(1370km). Empty weight, 12,7601b (5788 kg). Max 
loaded weight, 27,859 lb (12 634 kg). Span, 21% 91n 
(6,63 m), Length, 54 ff 8 in (16,66 m). Height, 13 ft 5 in 
(4,09 m). Wing area, 196.1 sq ft (18,22 m°). 


LOCKHEED F-104G & F-104S 
STARFIGHTER USA 
Based on the F-104C, the F-104G was evolved by Lock- 


heed as a multi-rOle all-weather fighter to meet a Luft 
wafferequirement (the "G” suffix indicating Germany). 


Retaining the external dimensions of the earlier model, 
the F-104G featured a strengthened structure, enlarged 
tail surfaces and fully-powered rudder, combat 
maneuvering flaps, increased fuel tankage, greatly 
‘enhanced electronics and provision for up to 4,000 Ib 
(1814 kg) of external stores on five stations. Power was 
provided by a J79-GE-11A engine with dry and after- 
burning ratings of 10,000lbst (4536 kgp) and 
15,600 lb st (7.076 kap). The first F-104G (built against 
‘an initial contract for 66 from the Luftwaffe) was flown 
on 7 June 1960. Lockheed built 139 (for Federal Ger- 
many, Greece, Norway and Turkey), Canadair built 140 
(for Denmark, Greece, Norway, Spain, Taiwan and 
Turkey) in addition to 200 essentially similar CF-104s, 
for the RCAF, and 843 were built in Europe by four 
Groups (for Belgium, Federal Germany, Italy and the 
Netherlands). Lockheed built 40 examples of a tactical 


LOCKHEED 


112 Practos bom camer 
119 20° @S-4g practes bombs four) 
114 Stators ar nake 


89 Mam undercariage hydraulic retraction 
ick 


‘ 
{94 Wing rot attachment longaron 
95 (take Nan ue tanks 

96 Access panels 


87 Lesding-ege fap electric actuator 117 Alar tank gravy er 
8 Starboard postion ight, 118 Ammuntion bay hatch (open poston) 
0 Intake ducting 19 Ammunition ta 


100 Control cable runs 
401 Fuel system piping 


+120 MB1 Vulcan 20-nem six-barl rotary 


121 Carman ecot mounting 
122 Gun crve moter 


107 Starboard ai intake duct raring 

108 Jntake duct access door 

109 Shack cone boundary layer air ventral 
spl uct 

190 Boundary layer a bleed sot 

111 Fuselage centaine pyon 


125 \egrates IFF/UME/TACAN ser 


1145 Avionics bay access hatch (open poston) 


151 Ligue oxygen converter 
$52 Toll temperature probe 
1153 Cockpit floor evel 
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185 Control cour 

156 Engine trot ever 
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162 Rudder pedals 
163 Conti cable qusrants 
164 Fron! pressure buhewd 
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{167 NASAAR F15A radar equipment mae 
168 Camera port 

169 Radar scanner tracking mechanism 


‘The F-1048 version of the Starfighter (below) was 
jolved to meet specific Italian needs and was 
produced by Aeritalia in Turin, 


LOCKHEED 


reconnaissance version. the RF-104G. a furthe 
being built in Europe, and 178 of the 


imilar P-104) optimised for all-w 
built by Mitsul Mowing th 
and 29 assembled from componem ki 
development with improved capability both 
interceptor and as a fighter-bomber, the F-1 
evolved specifically for Italy, a Lockheed 
prototype flying in Decemb 
paired AIM-7 Sparrc 


stations, the F-104S was pow 
rated at 11,870 tb (6 384 kup) dry and 1 
kgp) with afterburning. A total of 2 
Starfightors was built in Italy (including 4 
The following data 1elate to the F-104 
1,146 mph (1 844 km/h) at 50,000 tt (15 250 m). Max 
climb, 48,000 ft/min (243,8 Normal range, 1,080 


A three-month flight evaluation programme with two 
‘YF-22s (above and right) resulted in a production go: 
ahead for the ATF during 1991, 


1900 tb st (8 119 


F-1048 


mils (1740 km). Empty weight, 13,996 Ib (6 348kg) Ma: 
Joaded weight, 29,038 Ib (13 171 kg). Dimensions as fo 
F-104C. 

LOCKHEED YF-12A USA 


The YP 
the we 


12A was an interceptor derivative of the 
first Mach=3,0 


which had first flown on 26 April 1962 Three of a total ied internally, the 4 hardly be other than 
of 18 A-12 strategic reconnaissance ral Eagle axt ¥ 
predecessors of the larger and heavier SR-71 — were modified for stealth, but with thrust vectoring nozzle 
completed as dedicated single-seat interceptor fighters After ai aust aff against the futuristic rival 
(the 11th, 12th and 13th under th 2 an 
designation YF12A, the first flying on ering/Manutacturing Dev ‘on 
‘August 1963. Powered by two mnitney JTULD- tract was awarded to Ue 119 
208 (J58) tutbo-ramjets each having an afterburning — engine in Au r 
thrust rating of 32,600 Ib (14 742 kg), the YF-12A was at duced, and 

unique blended-body design and laigely constructed off i 


titanium alloy. The YF-12A had a Hughes AN/ASG-18 — softw 
pulge doppler fire control system and provision for 
Hughes AIM-47A (GAR-9) AAMs in each of two bays in E 
the fuselage chines. The YF-12A established 
abaolute world speed and altitude records ir 
but was not the recipient of product 


wards, F 
test progran 
fay 1965, | 

ond 


n contracts ightmang Uh 


Was relegated to the 16le of research alrcraft in o 
programme commencing in December 1969 and 
continuing into 1979, Max speed, 2,275 mph (3 66 


ken/h) at 80,000 ft (24.986m) or Mach=3.35. Max range 
500 mis (4 023 km) at Mach=30, Loaded weight 
140,000 Ib (63.604 kg) Span, 56 ft 7 in (16,94 m) 
Length, 101 fe 8 in (30,99 m). Height, 18 tt 
Wing area, 1,795 sq ft (166,72 


EW s 


ered in bal a vette 
than 60 also has 
Associate aural warnings of the 


on while speech recognition reduces the 


(Above) The Lockheed YF-12A Mach. 


.35 interceptor. 


LOCKHEED F-22A RAPTOR 


In September 1985, the USAF issued a Req! 
Proposals for an Advanced Tactical Fighter (ATF 
ta achieve air superiority over hostile territory 
initial requirements were stringent Max speed was 
to be Mach 2.5; supercruise (supersonic flight using 
military power only) was mandatory, an opera 
radius of at least 700 nm (1 297 km), an operational 


USA 


aime stealth feature 
point of external 


en adopted. The main 
that it has cheek intakes, 
of the 1960s vintage F-105 
toeply raked root exten 
1@ wing, The X-25 is powered by a 
F119-611 afterburning turbofan, 
F.22 engine 
will have a low-obs 
For vertical 


raked inwards like those 

Thunderchiel. From these 
ions load back ti 
ingle Pratt & Whitne 
modified from the 

short takeott, thi 
metric Vectoring 


For conventional ot 
vvable axi-sym 
ght, mainly the 
a shaft-duiven lift fon 
ackpit, engaged and disengaged via m 
et clutch and gearing system. The tailpipe is a 
e¢-bearing lobster that used by the 
jan Yok-141 vector through 108 
leading to rol! 
posts in the wings. For vertical flight, the lift fan 1s 

ted to generate about 18,000 lb (8 165 kap) of 
t, and the main ongine a similar amount. Add the 
ts to this, and the total available thrust for 
jofne flight is expected to be about 37,000 tb 
16 783 kgp), For conventional flight. the lift fan must 

overed in top and bottom, and getting the perfect 


aft of t 
multi-l 


which can 


fit demanded by stealth is @ major precision engineer 
joeing rival, the X-36 is dimensionally 
hunky. High lift devices occupy bot! 


e wings. f 
USN ai 
eight of the 20-mm MBIA is against it; the 
may well be the 27-mm Mauser BK27 revolver 

seems ptobable that the USMC and RN will 


internal 
The 


antion 


‘One of the three airframes, ordered as A-12 recce 
aircraft, completed as YF-12A (below) interceptors. 


eiling of 70,000 ft (21 335 m), which would requite 
the pilot to wear a full pressure suit, and t y 
operate from a 2,000 ft (610 m) runway, Al 
was set at 50,000 Ib (22 680 kg) It had also to be 
stealthy, which ruled out external carriage 


Ib (15 876 kgp) class was needed, either the P 
Whitney YF119 or the General Electric 

Lockheed (now Lockheed Martin), teamed 
Boeing and General Dynamics and responded with 
the YF-22, which frst flew on 29 September 1990, 
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LOENING M-8 


Only two prototypes of the PA-1 (above and below) 
were built for testing by the US Army. 


As originally delivered, the PW-2 (above) had twin fins 
and rudders close-set on the fuselage. 


‘Tho Armistice of 1918 ended plans for large-scale 
production of the M-8 (above and below), ancelled ai 


LOHNER Typ AA 
(10.20A) Austria-Hungary 


Imperial ancl 
Hungarian Atn 


Paringly in 
tighter, f 


The standard PW-2A (above) and the sole PW.2B 
(below) with an engine change and smaller wing. 


‘The original Typ AA (below) featured a very deep, but 
, slab-sided fuselage. 


performance 
pircraft befo 


LOENING PA-1 


LOHNER 


Extensive revision of the Lohner 10.20 resulted in 
single 10.20A prototype (above and below) 


February 1917, was retumed to the Lohnerwerke for re 
pair and extensive modification. The aircraft re- 
emerged in the following month as the Lohner 10.20A, 
the lower wing having been raised to the base of the 
fuselage, the cabane being eliminated, a twin-strutted 
wing cellule being adopted, the fuselage being length 
ened and the redesigned tail surfaces embodying a 
fixed fin, The Lohner 10,20A was destroyed in a crash 
on 6 June 1917, and no data relating to this type are 
recorded. 


LOHNER Typ AA 
(10.20B) 


‘The second fighter prototype from the Lohnerwerke, 
the 10.208 (later redesignated 111.02), possessed 
essentially similar wing and tail surfaces to those of the 
10.20A. It had a “wireless” wing cabane, however, 


Austria-Hungary 


which reverted to aerofoil-section I-struts supple- 
mented by inclined Veo-struts. It also introduced a 
deep dorsal fin. Powered by a similar 186 hp Austro- 
Daimler engine to that of its predecessor and carrying a 
twin-Schwarzidse gun armament, the Lohner 10.208 
made its initial flight at Aspern on 2 June 1917. The 
prototype was taken over by the K.u.k.Luftfahrt 


‘The Lohner 10.208 (above and below) combined a new 
fuselage with wings and tail of the 10.204. 
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truppen in August 1917, and official trials continued 
through October when further development was 
halted. No data relating to this type are available. 


LOHNER Typ AA 


(111.03) Austria-Hungary 


1,527 lb (692,5 kg). Loaded weight, 2,041 lb (926 kg). 
Span, 28 ft 1032 in (8,80 m), Length, 20 ft 10 in (6,36 m). 
Height, 9 ft 10% in (3,00m). Wing area, 226.05 sq ft 
(21,00 m*) 


(Below) The Lohner Typ A (111.04) fighter triplane. 


The third Typ AA series prototype produced by the 
Lobnerwerke, the 111.03 differed from its immediate 
predecessor, the 10.20B alias 111.02, in having a con 
ventional wire-braced wing cellule, a redesigned rud 
der and unfaired undercarnage strutting. Retaining the 
185 hp Austro-Daimler engine, the Lohner 111.03 was 
flown for the first time on 28 June 1917, and flight test 
ing continued through October. At this stage, the Loh- 
nerwerke was assigned a manufacturing licence for the 
Aviatik D I, and further development of the Typ AA 
series was ended. Max speed, 120 mph (193 km/h). 
Time to 3,280 fr (1000 m), 2.66 min. Range, 240 mis 
(386 km). Empty weight, 1,373 Ib (623 kg). Loaded 
weight, 2,085 th (946 kg). Span, 24 ft 11!%4 m (7,60 m). 
Length, 20 fe 10 in (6,35 m). Height, 9 ft 10% in (3,00 m). 
Wing area, 215.28 sq ft (20,00 m’). 


‘The third Typ AA series fighter, the Lohner 111.03, 
(below) was abandoned in favour of the Aviatik D 1 


LOHNER Typ A 
(111.04) 


Possessing fundamentally similar fuselage and tail sur 
faces to the final Typ AA biplane, the Typ A (111.04) tr 
plane was completed on 23 June 1917. Similarly 
powered and armed to the preceding Lohner fighters, 
the Typ A had comparatively high aspect ratio wings 
braced by a unique canted strut arrangement. Official 
trials were conducted on 7 July 1917 with mediocre re- 
sults, and the prototype was tetumed to the Lohner 
werke for modification. It reappeared in September 
1917, and subsequent performance trials proved satis 
factory, but the handling characteristics were poar and 
view from the cockpit was deemed inadequate, with 
the result that the programme was terminated. Max 
speed, 111 mph (178 kav/h). Time to 3,260 ft (1 000 m), 
2.8 min. Range, 221 mis (356 km). Empty weight. 


Austria-Hungary 


Tested in 1917, the Typ A triplane (below) was destined 
to be the last of the Lohner fighters. 


LOIRE 43 


In 1927, the shipbuilding concern Atel 

de Ia Loire established an aircraft division and, in 1 
{initiated design of a lightweight fighter for which alter 
native engines were proposed. These were the 300 hp 
Gnome-Rhone Titan Il (Loire 40), the 600 hp Hispano- 
Suiza 12Mc (Loire 41) and the 420hp Gnome-Rhone 
SAsb Jupiter VII (Loire 42), When, in 1990, the light: 
weight fighter concept was discarded by the Service 
Technique de I'Aeronautiquo (STAs), a new Ci (single 
Seat fighter) programme was initiated for which there 


Flown in 1933, the Loire 43 (above and below) was 
destroyed before it could be fully evaluated, 


were 10 official contenders. All of these were powered 
by the supercharged Hispano-Suiza 12Xbrs 12-cylinder 
liquid-cooled engine. As ane of these contenders, the 
Loire 43 was a further development of the Loire 40 
series of fighter projects. It was a gull-winged, braced 
monoplane of all-metal stressed-skin construction with 
an armament of two synchronised 7,7-mm MAC-built 
Vickers guns. The Loire 43 was flown on 17 October 
1932, but 13 weeks later, on 14 January 1933, and before 
it could undergo official evaluation, its pilot apparently 
lost consciousness after climbing to 29,530 ft (9 000 m) 
and the aircraft spun Into the ground. Max speed, 
224 mph (360 km/h) at 11,485 ft (3 500 m), 195 mph 
(314 kav/h) at sea level. Time to 21,325 tt (6 600m) 
10min. Range, 373 mls (600 km). Empty weight. 
2,745 lb (1245 kg). Loaded weight, 3,803 Ib (1725 kg). 
‘Span, 39 ft 4¥2 in (12,00 m). Length. 26 ft 044 in (7,93 m). 
Wing area, 221.74 sq ft (20,60 m*), 


LOIRE 45 


Built as a replacement for the Loire 43, the Loire 45 
employed a fundamentally similar airframe, but was fit 
ted with an 800 hp Gnome-Rhéne 14Kds 14-cylinder 
radial air-cooled engine and had more robust wing 
bracing struts, Flown for the first time on 20 February 
1933, the prototype was transferred to Villacoublay in 
June for official testing. During the course of tals 
Several modifications were made to the wing roots in 
attempts to improve visibility from the cockpit, an 
880 hp Gnome-Rhone 14Kes was installed in August 
1934, and, in the following October, the vertical tail sur 
faces were enlarged. Armament comprised two 20-mm 
cannon in underwing gondolas, but visibility for the 
pilot was deemed unacceptable and, after re-engining 
with a 900 hp Gnome-Rhone 14Kfs, the sole prototype 
was relegated to the r6le of parachute testing as the 
Loire 45 LP1. It flew in this form for the first time in July 
1935, The following data relate to the Loire 45 with the 
GR 14Kes engine. Max speed, 230 mph (370 km/h) at 
13,615 ft (4 150 m), Time to 21,3285 ft (6 500 m). 8.15 min. 
Empty weight, 2,954 lb (1340 kg). Loaded weight. 
3,996 Ib (1785 kg). Span, 29 ft 2% in (11,96 m). Length, 
24 ft 644 In (7,48 m). Wing area, 221.74 sq ft (20,60 m°) 


France 


‘The Loire 45 (below) was the immediate predecessor of 
the Loire 46 which was only conceptually similar. 


LOIRE 46 France 
In order to rectify the inadequate visibility from the 
cockpit suffered by the Loire 48, a major redesign was 

ndertaken and yet another prototype was built as the 
Loire 46, This retained little more than a conceptual 


similarity to its predecessor. The wing centre section 
‘was more deeply “gulled”, and the untapered wing 
leading and trailing edges gave place to tapered out: 
board leading edges and semi-elliptical trailing edges. 
‘The engine thrust line was lowered, the cockpit was 


The prototype Loire 46 (below), as originally fitted with 
pair of drum-fed 20-mm wing cannon. 


LOIRE 


‘The Loire 46 above served at the Cazaux training 
‘school in 1939-40 after first-line withdrawal. 


‘The Loire 46 (above and below) saw only brief French 
service just prior to World Wat It. 


moved farther aft, the rear fuselage was deepened and 
all tail surfaces were enlarged. Powered by an 880 hp 
Gnome-Rhone 14Kcs engine, the Loire 46 flew on 1 Sep: 
tember 1934. Re-engined with a 930 hp Gnome-Rhone 
14Kfs in February 1936, the Loire 46 demonstrated ex- 
collent handling characteristics, and a contract for five 
pre-series aircraft was followed by orders for 60 pro- 
duction aircraft. Armament comprised a quartet of 
wing-mounted 7,5-mm MAC 1934 guns. The first pro: 
duction Loire 46 C1 was flown in February 1936, de- 
liveries commencing in the following August to the 6” 
Escadre of the Armée de I'Air. The five pre-production 
examples were relinquished by the French Service and 
Supplied to the Spanish Republican government be- 
tween 5 and 7 September 1936. The last Loire 46 was 
delivered in July 1997, by which time its gull-winged 
configuration was manifestly obsolescent. Only three 
remained on the effective first line strength of the 
Armee de 'Air at the beginning of World War IL Max 
speed, 230 mph (370 kan/h) at 13,125 ft (4 000m). Time 
to 9.840 ft (3 000 m), 3.3 min. Range. 466 mis (750 km) 
at 200 mph (322 km/h), Empty weight, 3.197 lb 
(1.450 kg), Max loaded weight. 4.630 Ib (2100 kg). Span, 
38 ft 944 in (11,83 m). Length, 25 ft 1044 in (7,88 m) 
Height, 13 ft 6% in (4,13 m), Wing area, 209.9 sq ft 
(19,50 m0) 


LOIRE 210 


In 1993, the Marine Nationale formulated and issued a 
requirement for a modern float-equipped fighter that 
could be launched from the rotatable catapults of such 
ciuisers as the Foch and the Richelieu. Contenders 
were built by Loire, Bernard (H-2), Potez (452) and 


France 


Romano (R-90), The Loire 210, first flown on 21 March, 
1935, was of all-metal construction with metal skinning 
apart from the outboard sections of the wings which 
were fabric covered. It employed a fuselage essentially 
similar to that of the Loire 46, Powered by a 720 hp His- 
pano-Suiza 9Vbs nine-cylinder radial, the Loire 210 
began official trials in June 1936, A production order, 
which called for 20 aircraft, was not placed until 19 
March 1937, the first series aircraft flying on 18 Novem 
ber 1938. The production model carried an armament of 
four wing-mounted 7,5-mm Darne machine guns, two 
escadrilies forming with this fighter in August 1939. 


‘The prototype Loire 210 (above) employed a 
similar fuselage to that of the land-based Loire 46, 


However, after several accidents resulting from wing 
structural failures, the remaining aircraft were with: 
drawn from service and their units disbanded. Max 
‘speed, 186 mph (299 kra/h) at 9,840 ft(3 000 m), Time to 
9,840 ft (3.000 m), 6.35 min, Range, 466 mls (760 km). 
Empty weight, 3.175 lb (1440 kg). Loaded weight, 
4,806 Ib (2 180 kg). Span, 96 ft 8% in (11,79 m). Length, 
31 ft 284 in (9,51 m). Height, 12 f 54 in (3,80 m). Wing 
area, 218.5 sq ft (20,30 m’). 


‘The Loire 210 (above and below) enjoyed only a short 
career owing to structural weaknesses. 
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LOIRE 


LOIRE 250 


In 1934, the Service Technique issued an outline spect 
fication for a new single-seat fighter, all the contenders 
but one having all-metal stressed-skin monocoque 
structures with enclosed cockpits and retractable 
undercarriages, The structural exception Was the MS 
405, The Loire 260 was powered by a 1,000 hp Hispano- 
Sulza 14Ha-79 two-row radial and was first flown on 27 
September 1935 temporarily with a fixed-pitch two- 
bladed wooden propeller. Intended armament com: 
prised two synchronised 20-mm cannon and two 
7.8mm machine guns, but trials with the Loire 250 
proved disappointing from the outset, the prototype 
suffering serious drag problems. Various palliatives 
were applied to reduce drag, the vertical tail was rede 
signed to rectify a stability problem and a three-bladed 
variable-pitch propeller was fitted. Nonetheless the 
fighter proved incapable of attaining the max speed of 
“at least 485 km/h (301 mph)" called for by the spect: 
fication, and thus the Loire 250 was eliminated from the 
contest at an early stage. Max speed, 298 mph 
(480 kmu/h) at 14,765 ft (4 500 m), Time to 14,765 ft 
(4.500 m), 5.6 min, Range, 44 mls (875 km) at 217 mph 
(850 km/h), Empty weight, 3,307 lb (1 500 kg). Loaded 
weight, 4,850 lb (2 200 kg). Span, 36 ft 544 in (10,80 m). 
Length, 26 ft7%4 in(7:81 m). Height. 12 tt 2% tn (3,72 m). 
Wing area, 176.45 sq ft (16,30 m*) 


France 


‘The Loire 250 (above and below) in its definitive form 
with redesigned tail and variable-pitch propeller. 


LOIRE-GOURDOU- 
LESEURRE 


France 


From late 1925 until 1928, the Gourdou-Leseurre con: 
‘cam operated as a subsidiary of the Ateliers et Chan- 
tiers de la Loire, During the three years of this 
‘association, the aircraft designed and built by Gour- 
dou-Leseurre received the LGL prefix in their designa 
tion, For ease of reference, Loire-Gourdou-Leseurre 
types are listed under Gourdou-Leseurre 


LOIRE-NIEUPORT 161 France 
During 1934, the Ateliers et Chantiers de la Loire amal 
Gamated with the Sociéte Nieuport-Astra to result in 
the Groupement Aviation Loire-Nieuport. The two con 
cems maintained separate design offices which, at 
times, were to find themselves in competition, acase in 
point being the LN 161. This, like the Loire 250, was in- 
tended to meet the requirements of the 1934 Service 
Technique specification for a new single-seat fighter. 
Designed by engineers Mary and Dieudonne, it was of 
advanced structural concept with an all-metal mono- 
coque fuselage and a metal stressed-skin wing. Arma- 
ment comprised @ 20-mm engine-mounted cannon and 
two wing-mounted 7,6-mm machine guns. Although 
designed for the 860 hp Hispano-Suiza 12Ycrs engine. 
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(Above) The third Loire-Nieuport 161 prototype which 
entered flight testing in March 1938. 


the non-availability of this power plant dictated in 
stallation of a 690 hp HS 12Xers engine dnving @ two- 
bladed fixed-pitch propeller. The prototype flew as the 
Nieuport 160 on § October 1935. In the following 
November, it was returned to the factory for various 
modifications and installation of the definitive engine, 
resuming fight test at the end of March 1996 as the 
‘Nieuport 161 fitted with a three-bladed two-pitch pro: 
peller, The prototype showed considerable promise 
‘and was the favoured contender for Armée de I'Air 
orders, three additional prototypes being contracted 
‘The first prototype crashed on 22 September 1936, and 
the second prototype, temporarily designated SNCAO 
161 (Loire-Niewport having meanwhile been absorbed. 
by the Société Nationale de Constructions Aéronau: 
ques de l'Ouest), did not enter flight test until 15 
October 1937. The third prototype, bearing the defin: 
itive designation of Loire-Nieuport 161, followed in 
March 1938. During the next month, the second proto- 
type was written off in a landing accident, but the re: 
sults of testing were by then of purely academic in- 
torest as the Morane-Saulnier contender had been 
‘ordered into production. Consequently, the fourth pro: 
totype was not completed. Max speed, 287 mph 
(478 kua/h) at 13,125 ft (4000 m). Time to 13,125 ft 
(4 000 m), 4.96 min. Empty weight, 3,854 lb (1748 kg), 
Loaded weight, 5,022 1b (2278 kg). Span, 36 ft 1in 
(11,00 m). Length. 31 ft 446 in (9,56 m). Height, 9 ft 844 in 
(2,95 m). Wing area, 161.46 sq ft (16,00 mr’) 
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(Above and below) The Loire-Nieuport 161, the photo 
dopicting the first prototype of this fighter. 


LORING C.I 


Spain 


During the mid-twenties, Spain's Aviacion Militar 
established a requirement for anew single-seat fighter. 
Inan attempt to fulfilthis requirement, the Jorge Loring 
concern of Carabanchel Alto, Madrid, built a single- 
seat sesquiplane designed by Eduardo Barron, who, in 


(Below) The Loring C.1, which, designed by Eduardo 
Barron, was bested by the Nieuport-Delage 42. 


1919, had designed a single-seat fighter for La Hispano 
Aviacion. The Loring C.1 was powered by a 500 hp His. 
pano-Suiza 12Hb 12-cylinder water-cooled engine and 
was flown late in 1927, Designed, built and tested 
within two-and-a-half months, the C1 competed for 
Aviacion Militar orders against the Fiat CR.20, the 
Dewoitine D.21 and the Nieuport-Delage NiD 42, The 
last-mentioned type Was pronounced winning con: 
tender with the Loring fighter taking second plac 
specification for the Loring C.1 is available, 


LTGFD1 


‘The Luft Torpedo Gesellschaft (LTG) was established 
in March 1915, primarily for the development of an 
aerial torpedo, It expanded into aircraft sub-contract, 
and, on 8 February 1917, received a contract for three 
prototypes of an original single-seat twit float fighter, 
the FD! A single-bay staggered equl-span biplane, the 
FD 1 was powered by a 150 hp Benz Bz II driving the 
propeller via a Loeb reduction gearbox. The first FD 1 
was delivered in May 1917, in which month a further 
contract was placed for three additional prototypes em: 
bodying improvements, The three FD 1s ordered under 
the initial contract were tested through September 
1917, after overcoming engine and gearbox mounting 


Germany 


‘The LTG FD-1 floatplane fighter is seen above and 
below in its definitive form with extended fins. 


deficiencies, but demonstrated poor manoeuvrability 
‘The aircraft built against the second contract differed 
primarily in having extended dorsal and ventral fins, 
the first of these being delivered in late October 1917 
‘The FD 1 was finally approved for service in March 1918, 
five aircraft being added to the Marine seaplane in- 
ventory, the first prototype having been destroyed 
during static load testing. The FD 1s were not flown in 
combat, being placed in storage at Hage where they 
‘were discovered by the Allies in December 1918. One 
‘example of a landplane version of the FD 1 was flight 
tested at Johannisthal during 1917. Max speed. 90 mph 
(145 kam’). Time to 3,280 ft (1 000 m), 4.5 min. Empty 
weight, 1,973 Ib (895 kg). Loaded weight, 2,568 Ib 
(1165 kg). Span, 32 ft 93% in (10,00 m). Length, 29 ft 
644 in (9,00 m). Height, 11 fe 7% in (3,56 m). 


LVGEI 


‘The firat fighter of original design produced by the Luft 
Verkehrs-Geselischaft (LVG) of Berlin-Johannisthal 
was a two-seat monoplane designed by Franz 
Schneider. This, the E I powered by a 120 hp Mercedes 
D I engine and flown in 1915, was fitted with both a 
synchronised machine gun for the pilot and a machine 
gun on a ting mounting for the second crew member. 
The LVG E I was unusual in that, unlike most con- 
temporaries, it featured ailerons, most monoplanes at 
the tiie employing wing warping for control. Although 
‘ promising design, the sole prototype was lost while 
being ferried to the Front for operational evaluation. It 
was subsequently ascertained that the screws of the 
wing bracing struts had worked loose with the result 
that the wings had collapsed. No data relating to the 
LVG E 1 are available, 


Germany 


(Below) The LVG EI two-seat fighter monoplane, the 
‘company’s first fighter of original design, 


year on an original single-seat, single-hay fighter 
biplane. Of unusual appearance to the designs of 
engineers Ehrhardt and Rethel. it was designated D 10. 
Powered by a 120 hp Mercedes D Il engine, the LVG 
fighter was noteworthy for its extraordinarily deep 
fuselage which completely filled the wide wing gap. 
This Walfisch-type fuselage was of wrapped plywood 
strip semi-monocoque form, and the wing cellule 
featured exceptionally broad aerofoil-section inter: 
plane struts. The D 10 is known to have demonstrated 
unsatisfactory characteristics in flight, but no data are 
available, 


LVG D 12 (D 01) 


At the end of 1916, the LVG produced the prototype of 
an elegant and more orthodox single-seat fighter 
biplane, the D 12, also known as the Dl (the LVG DI 
being the licence-built Albatros D II). An unequal-span 
single-bay biplane with an Albatros-style wooden 
Semi-monocoque fuselage which filled the gap be: 
‘tween the wings, the D 12 was powered by a 160 hp 
Mercedes D Ill engine and allegedly attained 124 mph 
(200 kny/h) during the course of prototype trials. After 
suffering accidental damage the type was not further 
developed. No data relating to the D 12 are available 
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‘The D 12 (below) appeared in late 1916, and was 
abandoned after damage during prototype trials. 


LVG 


‘The D Ill (above) was considered too large and heavy 
by the Idflieg to warrant production. 


to 3,280 ft (100m), 3.0 min. Empty weight, 1,704 Ib 
(773 kg), Loaded weight 2,266 Ib (1.028 kg). Span, 32 ft 
94% in (10,00 m). Length, 24 ft 843n (7,53 m). Height, 
9ft 7 in (2.92 m), Wing area, 282,02 sq ft (26,20 m*), 


LVGDIV 


Retaining the aerodynamically clean, plywood-covered 
semi-monocoque fuselage style of the D Ill and a 
generally similar wing cellule, with single-spar lower 
wing and Vee-type interplane struts, the LVG DIV was 
in the final stages of assembly in September 1917, 
apcording to an Idflieg report. Serving as a test-bed for 
the new 185 hp Benz Bz IIIbo eight cylinder Vee-type 
direct-drive engine, the D IV was flight tested inter 
mittently until, on § January 1918, the crankshaft broke 
tn fight, The aircraft caught fire and was destroyed. A 
second D IV prototype was completed in late January, 
but suffered recurrent engine problems, Nevertheless, 
it was entered in the Ist D-type contest at Adiershot, 
but on 29 January, the first day of the competition, the 
engine caught fire and the aircraft was destroyed, 
further development being discontinued. Time to 
16,405 ft (5 000 m), 28 min. Empty weight, 1,499 Ib 
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LVGD 10 


‘The Luft-Verkehrs-Gosellschaft (LVG), which had in- 
ated licence manufacture of 75 Albatros D II fighters 
in August 1916, began work during the course of that 
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‘The D 10 (above and below) possessed an unusually 
deep fuselage which filled the entire wing gap. 
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Retaining the plywood-covering and sem!-monocoque 
type construction of the D 10 and D 12, the LVG D iil 
made its appearance in the summer of 1917. It was a 
competitor of the very successful Albatros D Ill and dif 
fered in virtually every respect from its predecessors. 
‘The gap-filing fuselage configuration was discarded 
fand an attempt was made to utilise semi-rigid bracing 
in that the landing wires were replaced by struts, 
although flying wires were retained. The D Ill was 
powered by a 185hp NAG C Ill six-cylinder inline 
engine and carried an armament of two LMG 08/15 
machine guns. Official type testing was completed on 2 
June 1917, but the D Ill was adjudged too heavy and too 
large, and was therefore discounted as a potential pro: 
duction aircraft. Max speed, 109 mph (175 km/h). Time 


‘The DIV (above and below) had the misfortune to 
suffer recurrent engine problems which resulted in the 
destruction of both prototypes of this fighter, 
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(680 kg). Loaded weight, 2,061 Ib (935 kg). Span, 27 ft 
10% in (8,50 m). Length, 20 ft 714 in (6,28 m). Height 
8 ft 10% in (2,70 m). Wing area, 194.4 5q ft (18,06 m°). 


LVGDV Germany 


ferent, the lower wing being sweptback and the -type 
interplane struts being supplemented by metal strap 
toss bracing, No data relating to the D Viare available. 


L.W.F. MODEL G-2 USA 


Designed by Paul Ehrhardt and flown for the first time 
inJune 1918, the LVG D V was unusual in that the lower 
wing was of much broader chord than the upper. The 
narrow-chord upper wing panels outboard of the 
centre section pivoted differentially to act as “ailerons’ 

for lateral manoeuvres. The fuselage was slab-sided 
and plywood covered, armament comprised two 
7,9-mm LMG 08/15 machine guns and power was pro- 
vided by a geared Vee-eight Benz Bz [Iibm engine 
affording 185 hp. The D V proved fast, but it was un- 

stable at full speed and its controllability was poor 

During a test flight with Ehrhardt at the controls in July 
1918, the sole D V prototype made a crash landing and 
tuned turtle, further development being halted. No 
data are available on this type, 


Differentially pivoting upper wing tips were an 
‘unusual feature of the D V (above and below) 


‘The L.W-F. Engineering Company, established in 
December 1915 by Edward Lowe, Charles Willard and 
Robert Fowler, developed the Model G in late 1917 as a 
two-seat reconnaissance aircraft. The Model G was 
destroyed in a crash on 16 January 1918, but a more 
powerful version, the G-2, was completed and flown in 
the spring of 1918, this being intended as a two-seat 
heavy fighter and reconnaissance-bomber. Powered by 
2.435 hp Liberty 12 water-cooled engine, the G-2 car 
nied an unprecedented armament of seven 0.3-in (7,62 
mm) machine guns, four of these being grouped around 
the engine and synchronised to fire through the pro- 
peller disc, two being Scarff-mounted in the rear cock- 
pitand the remaining gun firing through a ventral aper 
ture. Although flight testing was considered 
successful, the sole G-2 crashed and was destroyed in 
fog on 18 November 1918. A third example was sub: 
sequently completed as a maiiplane, but further de 
velopment as a combat aircraft was abandoned. Max 
speed, 138 mph (222 km/h) at sea level. Time to 
10,000 ft (3.050 mm), 9.9 min. Endurance, 4 hrs. Empty 
weight, 2,675 lb (1213 kg). Loaded weight, 4,023 1b 
(1825 kg). Span, 41 ft 713 in (12,69 m). Length, 29 
144 in (8,88 m). Height, 9f 4% in (2,86 m). Wing area, 
516 59 ft (47,94 m1"). 


LVGD VI 


‘The last single-seat fighter to emerge from LVG, the D 
Vi single-bay biplane was in final assembly in Septem: 
ber 1918, flight testing being initiated shortly before 
hostilities terminated. Like the preceding D V, it 
featured a slab-sided plywood-covered fuselage, a 
twin-LMG 08/16 gun armament and a 185 hp Benz Bz 
Ilbm geared Vee-eight engine with a chin-type ait in- 
take, However, the wing configuration was totally dif- 
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Last of the LVG fighters, the D VI (below) was not 
tested until the last week of World War I. 
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Flight testing during 1918 of the L.W.F..G-2 (above and 
below) was dogged by misfortune. 
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MACCHI M5 (Tiro M) Italy 


‘The Societa Anonima Nieuport-Macchi (predecessor of 
Aeronautica Macchi) gained experience in flying boat 
design by producing improved copies of the Austro: 

Hungarian Lohner "boat. Early in 1917, engineers Buzio 
and Calzavara developed a single-seat fighter for the 
Regia Marina based on the L.3 (M.3) two-seat bomber 

reconnaissance fiying boat Initially known as the Tipo 
(Type) M, the fighter was of wooden construction with 
fabric and plywood skinning, and was powered by a 
six-cylinder Isotta-Fraschini V.4B engine strut 

mounted above the hull and driving a pusher propeller, 

‘maximum output being 187 bhp. The pilot sat beneath 
the radiator and was provided with a single 7,7-mm 
Vickers machine gun. Intended for use in the Adriatic, 


& 


‘The M.S (above) was the first of a series of fighter 
flying boats developed by Macchi. 


the Tipo M was fully aerobatic, further prototypes 
being produced as Tipo Ma and, with control refine: 
‘ments, a5 Tipo M bis and Ma bis, the last-mentioned 
entering production and the designation M.6 subse: 
quently being adopted. The M.S entered service with 
the Regia Marina in November 1917, frequently escort- 
ing bombers attacking Austro-Hungarian naval bases 
in the Adriatic and proving faster than opposing Phonix 
land-based fighters. The single Vickers gun was re- 
placed by a twin-gun arrangement in some aircraft, and 
a total of 244 was built (44 of these by the Societa Aero: 
nautica Italiana) of which 68 were completed in 1917, 
and production giving place to the M.6 mod during 
1918, Max speed, 117 mph (189 kxw/h). Time to 9,260 ft 
(1000 m), 3.5 min. Endurance, 3.66 hrs. Empty weight, 
1,587 Ib (720 kg). Loaded weight, 2,183 1b (990 kg). 
Span, 39 ft O's in (11,90 m). Length, 26 ft 64 in (8,08 m). 
Height, 9f 4¥4in (2,85 m). Wing area, 301.4 sq ft 
(28,00m*) 


(Below) The Macchi M.S, which appoared in 1917. 


MACCHI M.5 Mop Italy 


Early in 1918, Nieuport-Macchi developed a more 
powerful version of the M.5 single-seat fighter flying 
boat as an interim measure pending availability of the 
higher-performance M.7. The latter was being develop: 
ed to the designs of Alessandro Tonini to counter the 
increased efficacy of Austro-Hungarian fighters being 
encountered over the Adriatic. Designated M.6 mod, 
the interim fighter achieved enhanced performance by 
using a 247 bhpsotta-Fraschini V.6 engine, its installa: 
tion being accompanied by a 7-ft 2¥i-in (2,20-m) re: 
duction in the span of the upper wing. A twin 7,7-mm 
Vickers gun armament was standardised, One hundred 
M5 mod fighters were built, these progressively re. 
placing the M.Ss in Regia Marina service, and 66 of 
them were still on strength when the Regia Aero: 
nautica was formed in 1923. These subsequently gave 
place to the M.7ter in the mid-twenties. Max speed, 
127 mph (205 km/h). Time to 3,280 ft (1.000 m), 3.5 min, 
Endurance, 3.66 hrs. Empty weight, 1,664 lb (755 kg). 
Loaded weight, 2,381 b (1080 kg). Span, 31 ft 9% in 
(9,70 m). Length, 26 ft 62 in (8,10 m), Height, 9 ft 4¥41n 
(2,85 m). Wing area, 279.87 sq ft (26,00 m' 


MACCHI M.6 Italy 


‘Completed in 1917 for comparison with the M.6,the M.6 
single-seat fighter differed essentially in having a 
modified wing cellule, The Vee-type interplane bracing 


struts and sloping auxiliary Vee struts supporting the 
overhanging portion of the upper wing gave place to 
parallel struts positioned farther outboard, additional 
parallel steel tube struts being introduced farther in 
board, The M.6 was similarly powered to the M.6 
(Isotta-Fraschini V.4B) and carried a single 7,7-mm 
Vickers gun. Comparative trials revealed no advan 
tages over the standard M.6 and further development 
of the M.6 was discontinued. Max speed, 117 mph 
(189 km/h). Time to 13,126 ft (4.000 m), 20 min. Endu 
rance, 3.0 hrs, Empty weight, 1,675 lb (760 kg). Loaded 
weight, 2,271 1b (1030 kg). Wing area, 212.16 sq ft 
(29,00 m*) 


The single M.6 (below) was huilt for comparison with 
the M.5, differing in wing cellule design. 


MACCHI M.7 


Italy 


‘The M.7 was essentially a progressive development of 
the M.5 and entered flight testing early in 1918 
Powered by a 247 bhp Isatta-Fraschinl V.6 engine, the 
M7 was of wooden construction similar to that of its 
predecessors and carried an armament of twin 7,7-mm 
Vickers guns. Itfeatured a simplified wing cellule, with 
paired, splayed interplane struts. Series production 
was initiated, but orders were curtailed with the end of 
hostilities, 11 being completed of which three were de: 
livered before the end of World War I. Two each were 
purchased by Argentina and Sweden in 1919, and three 
were procured by Brazil in 1921. Despite the cancella 
on of orders for the Regia Marina, development of the 
basic design continued, one example being fitted with 
a hull of increased fineness ratio, and two were modi 
fled to M.7bis standard for participation in the 1921 
Schneider Trophy contest. The M.7bis had wing span 
and area reduced to 25 ft § in (7,75 m) and 256 19 sq ft 
(23,80 m*) respectively, and captured the Trophy in 
August 1921 with an average speed of 117.75 mph 
(189,60 km/h) in a contest in which the Macchi "boat 
‘was, in fact, the only participant. Max speed, 130 mph 
(210 km/h). Time to 16,406 ft (5 000 m), 23 min. Endu- 
rance, 3.66 hrs. Empty weight, 1,708 lb (775 ka) 
Loaded weight, 2,381 Ib (1080 kg). Span, 32 fe 7% in 
(9,95 m). Length, 26 ft 6¥40 in (8,10 m). Height, 9 fe 8's in 
(2,95 m). Wing area, 286.33 sq ft (26,60 m"). 


‘A further development of the M.5, the M.7 (below) 
‘continued the Macchi fighter flying boat formula. 


MACCHI M.71er 


Only nominally a development of the wartime M7 
fighter, the M.7ter, flown as a prototype in October 
1923, was virtually a new design, with a redesigned 
hull, a revised and lighter structure and wings of re- 
vised planform and reduced area. Primanily of wooden 
construction, with a 247 bhp Isotta-Fraschini V.6 
engine and twin-Vickers gun atmament, the M.7ter 
was ordered into series production to re-equip the 
Squadriglie Caccia Marittima as the M.7terA, the 


Italy 


MACCHI 


M-7terAR having folding wings for operation from the 
seaplane carrier Mizaglia. The M.7terB was powered 
by a 480hp Lorraine 12Db engine, and, in 1927. the 
Societa Aeronautica Italiana re-engined 14 M.7terA 
boats with the 250 hp Isotta-Fraschini Semi-Asso 
engine. Total production of the M.7rer exceeded 100 
machines and these equipped all six Squadriglie Cacci 
Marittima by 1925 at the principal Italian naval bases, 
these eventually forming the 80° Gruppo. Eighty-three 
wore in service in 1927, including 29 of the folding-wing 
AR version, the last being withdrawn from first line ser 
vice in 1930. Max speed, 129 mph (208 knw/h). Time to 
3.280 ft (1000 m), 2.75 min, Endurance, 3 hrs. Empty 
weight, 1,776 lb (805 kg), Loaded weight, 2,381 Ib 
(1.080 kg). Span, 32 ft 7% in (9,96 m). Length. 29 ft 0¥4 in 
(8,85 m), Height, 9 ft 8% in (2,97 m), Wing area 
252.96 sq ft (23,50 m*) 


Remaining in service until 1930, the M.7ter above and 
below) was almost wholly a new design. 


MACCHI M14 Italy 
(Owing little to the Hanriot HD.1 that was licence-built 
by Nieupon-Macchi, the M.14 single-seat sesquiplane 
fighter was designed by Alessandro Toni. Of wooden 
construction and featuring Warren truss style inter 
plane bracing, the M.14 was powered by a 110 hp Le 
Rhone 9J nine-cylinder rotary engine and had provision 
for an armament of twin synchronised 7,7-mm Vickers 
guns. Flight testing commenced in the spring of 1918, 
but the prototype was destroyed in June of that year. 
Nevertheless, a series of 10 M.14 fighters was built, of 
cial evaluation trials being conducted at Montecelio 
during 1919, However, no additional orders were 

laced for the type and those M.14s completed were 


Macchi’s first landplane fighter, the M.14 (above and 
below) served primarily in the training role, 


employed as advanced trainers, at least one receiving a 
civil registration (I-BADG). Max speed, 113. mph 
(182 km/h) at sea level, Time to 3,260 ft (1000 m), 
3.5 min, Endurance, 2hrs. Empty weight, 970 Ib 
(440 kg). Loaded weight, 1,411 Ib (640 kg). Span, 26 ft 
10% in (8,20 m). Length, 18 ft 6¥ in (5,65 m), Height, 8 ft 


7's in (2,62 m). Wing area, 178.69 sq ft (16,60 m"), 


MACCHI M..26 


Designed by Mario Castoldi as a potential succe 
the M.7tet, the M.26 single-seat fighter flying boat was 
completed and tested in 1924. Powered by a 296 bhp 
Hispano-Suiza 42 eight-cylinder Vee-type engine strut- 
braced above the hull and driving a pusher propeller, 


Despite an excellent performance, the M.26 (above and 
below) was not ordered into production, 
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the M.26 was of wooden construction and of extremely 
clean aerodynamic design. Armament consisted of two 
7,7-mm Vickers guns. Although the M.26 demonstrated 
an extremely good performance, no production order 
was forthcoming from the Regia Aeronautica, only two 
prototypes being completed. Max speed, 152 mph 
(244 kav), Time to 13,126 ft (4000 m), 12.3 min. En 
durance, 2.6 hrs. Empty weight, 1,907 Ib (865 kg). 
Loaded weight, 2,634 lb (1196 kg). Span, 30 fe 2is in 
(9,20 m), Length, 26 fe 8% in (8,16 m), Height, 9 fe 10 in 
(3,00 m), Wing area, 279.87 sq ft (26,00 m°). 


MACCHI M..41z1s Italy 


‘Two squadrons of the 88° Gruppo, Regia Aeronautica, 
flew the M.41bis (above and below) from 1930 to 1938, 


Carrying the single-seat biplane fighter flying boat to 
the apex of its development and owing much to the 
earlier and abortive M,26, with which it shared a sim! 

lar equi-span single-bay unstaggered wing configura: 

tion and wooden construction with plywood and fabric 
skinning, the M.41 commenced tests in 1927. Powered 
bya420 hp Fiat A 20 pusher engine and carrying a twin 
7.7-mm gun armament, the first prototype was fol- 

lowed two years later by a second aircraft, the M.41bis, 
and this modified version (which differed primarily in 
having a vertical rather than oblique frontal radiator) 
was ordered into production, 41 being built. These 
‘equipped the two squadriglie of the 88° Gruppo Auto- 
nomo Caccia Marittima when this was formed on 10 
May 1930 at Vigna di Valle, and remained in the first 
line inventory until supplanted by the LMLA.M. Ro 44 
float fighter in 1938, Max speed, 163 mph (262 knvhi. 
Time to 3,280 ft (1 000 m), 2.0 min. Endurance, 3.6 hrs. 
Empty weight, 2,579 lb (1170 kg). Loaded weight, 
3,527 lb (1 600 kg). Span, 36 fe 5% in (11,12 m). Length, 
28 ft 4° in (8,66 m). Height, 10 fr 2% in (3,12 m). Wing 
area, 943,38 sq ft (31,90 m1), 
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MACCHI M.71 Italy 
During the course of 1930, Aeronautica Macchi com 
pleted a version of the M.41bis specifically for catapult 
Jaunching from warships of the Italian Navy. Anew and 
more robust wing cellule was introduced which could 
be dismantled rapidly for shipboard stowage, the brac- 
ing wires between the vertical interplane struts, the 
hull and the upper wing centre section being replaced 
by pais of inclined steel tube struts, Apart from this 
change and the provision of catapult pick-up points and 
related equipment, the M.71 was similar to the M.41bis, 
and a small series was built (believed to be no more 
than a dozen), these seeing bnief service aboard Italian 
naval vessels, including the cruiser Di Giussano, before 
being replaced by the LM.A.M. Ro 43 and Ro 44. Max 
speed, 161 mph (259 km/h). Empty weight, 2,778 lb 
(1.260 kg). Loaded weight, 3,726 Ib (1 690 kg). Dimen- 
sions as for M-41bis. 


Last of the Macchi flying boat fighters, the M.71 
(below) saw brief service on Italian naval vessels. 


MACCHI C.200 SAETTA Italy 


Design of the C200 Saetta (Lightning! was initiated by 
Ing Mario Castoldi in 1936 as a short-range, lightly 
armed interceptor, two prototypes being ordered of 
which the first was flown on 24 December 1937. 
Powered by the 870hp Fiat A.74 R.C.38 14-cylinder 
radial and carrying twin 12,7-mm Breda-SAFAT 


(Above) The definitive Macchi C.200. (Immediately 
below) C.200 of the 373* Squadriglia, 153° Gruppo, 
‘serving in Cirenaica, 1941. (Bottom) C.200 of 86° 


‘Squadrigtia, 7 Gruppo, Palermo, early 1942. 
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A VII serie production C.200 (above) with the semi. 
enclosed cockpit introduced with the VI serie. 
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machine guns, the first production C.200s were com- 
pleted in July 1939, 156 having been officially taken on 
strength by the Regia Aeronautica when Italy entered 
World War Ion 10 June 1940. The first 240 aircraft were 
delivered with fully enclosed cockpits, but subsequent 
C.200s had partially or completely open cockpits. The 
€.200 A'S, (Africa Settentrionale) was equipped with 
dust filters and hard points were introduced in the 
Wing as a field modification, these permitting two 
bombs of up to 362 Ib (160 kg) to be carried. Late pro- 
duction examples had wings identical to those intro: 
duced with the VI serie C.202, these adding two 


€.200s (right) from the 371° Squadriglia, based at 
Ciampino in 1940 for the defence of Rome. 
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MACCHI 


7,7-mm guns to the armament, A total of 1,153 ¢.200 
fighters was produced by Aeronautica Macchi, Breda 
and SAI-Ambrosin|, a few surviving the war to serve in 
the training role at Lecce until 1947. Max speed, 
312 mph (603 km/h) at 14,765 ft (4500 m). Time to 
9,840 ft (3.000 m), 3.4 min, Normal range, 364 mis 
(570 km), Empty equipped weight, 4,451 Ib (2019 kg). 
Normal loaded weight, 5,597 lb (2 339 kg). Span, 34 ft 
814 in (10,58 m). Length, 26 fe 1036 in (8,19 m). Height, 
11 ft 644 in (9,61 m), Wing area, 180,84 sq ft (16,80 m*). 


MACCHI C.200z1s Italy 
In 1942, the Breda concern, which was to be respon- 
sible for the manufacture of 800 C.200 fighters, 
attempted to improve the performance of the basic 
fighter by installing a Piaggio P.XIX R.C.45 radial 
engine rated at 1,180 hp at 14,765 ft (4 500 m), Develop- 
ment was under the leadership of Dr Ing Mario Pitton! 
and the re-engined Aghter was designated C.200bis. 
The standard twin 12,7-mm gun armament was te- 
tained and the prototype ~ a conversion of a VIL produe- 
tion batch aircraft - was first flown on 11 April 1942 with 
@ standard Fiat A.74 propeller at an all-up weight of 
6,173 lb (2 800 kg). Disappointing performance led to 
revision of the engine cowling and the introduction of a 
new, larger-diameter propeller with which the 
C,200bis first flew on 7 May 1942. After the completion 
of manufacturer's testing at Bresso, the prototype was: 
ferried to Guidonta on 18 May, but the results of official 
trials were by now considered academic owing to the 
appearance of superior types and development was 
discontinued, The following data relate to the final 
tests conducted on 15 May. Max speed, 332 mph 
(635 kaw/h) at 20,670 ft (6300 m), Time to 9,840 f 
(3.000 m), 3.33 min, Service ceiling, 33,796 fe (10.300 m). 
Empty weight, 3,976 lb (1 803 kg). Max loadedt weight. 
6,308 Ib (2 860 kg). Dimensions as for C.200. 


‘The sole C.200bis (below) was developed by the Breda 
company during 1942, with a Piaggio engine, 


MACCHI C.201 Italy 
In an attempt to meet a requirement formulated by the 
Ministero dell’ Aeronautica late in 1938 for a more 
‘aclvanoed! fighter than the C,200 which had just entered 
production, Ing Mario Castoldi evolved the C.201. This 
mated the wings, undercarriage and tail assembly of 
the C.200 with the more powerful Fiat A.76 RC. 40 
engine rated at 1,000 hp at 13,125 ft (4.000 m) and a 
new, slimmer fuselage, This eliminated the humped 
contour of the earlier fighter that had resulted from 
emphasis placed on field of view from the cockpit. The 
standard twin 12,7-mm gun armament was retained. 

The A.76 engine proved to suffer from insoluble teeth 

ing troubles and no specimen was cleared for flight 
testing. In consequence, the prototype was fitted with 
an A.74 for initial testing which commenced in August 


‘The C.201 prototype (below) combined a new, slimmer 
fuselage with C.200 wings and tail. 
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1940, but it proved seriously underpowered, and, as its 
intended engine was abandoned, no further develop: 
ment of the C.201 was undertaken. The following data 
are manufacturer's estimates for the fighter powered 
by the intended A76 engine. Max speed, 342 mph 
(550 km/h) at 14,765 ft (4500 m). Normal cruising 
speed, 286 mph (460 km/h). Range, 373 mis (600 km). 
Service ceiling, 29,530 ft (9 000 m). Empty weight, 
4,206 lb (1.949 kg). Loaded weight, 5,258 Ib (2 385 kg). 
Dimensions as for €.200. 


Mating a Daimler-Benz engine with the airframe of the 
€.200 produced the C.202 (above and below), 


‘The importation by Italy of an example of the Daimler: 
Benz DB 601Aa liquid-cooled engine and simultaneous 
redesign of the basic C.200 to accept this German 
power plant resulted in commencement of testing on 10 
August 1940 of the C.202. This was to be subsequently 
christened Folgore, which, like Saetta, meant Lightn: 
ing. The excellent results achieved with the prototype 
led to a licence for the Daimler-Benz engine being 
acquired by Alfa Romeo. The importation of 400 
‘examples of this power plant expedited production of 
the C,202 which was ordered from Breda and SAI 
Ambrosini as well as from the parent company. De- 
liveries of the C.202 to the Regia Aeronautica began 
within 11 months of the commencement of prototype 
tials, Powered by the Alfa Romeo-built DB 601A, the 
R.A.1000 R.C.41-I" Monsoni (Monsoon), rated at 
1,075 hp for take-off, the C.202 was initially fitted with 
two 12,7-mm guns, but after completion of more than 
500 fighters provision was made for the installation in 
the wings of two 7,7-mm guns, although these were 
rarely fitted. One C.202 was experimentally fitted with 
twin gondola-mounted 20-mm cannon, late series ait 


A factory-fresh C.202 (above), some 1,200 examples of 
which were delivered to the Regia Aeronautica. 


craft could carry two drop tanks or two bombs (C.202 
CB) under the wings, and one was fitted with a chin- 
type radiator bath as the C.202D. Production contracts 
were placed for 1,900 C.202s, but itis unlikely that more 
than 1,200 were actually delivered. Max speed, 
3972 mph (599 km/h) at 18,370 ft (5 600 m). Time to 
9,840 ft (3.000 m), 2.47 min. Range, 475 mls (765 km) at 
267 mph (430 kun/h). Empty equipped weight, 8,545 lb 
(2515 kg). Max loaded weight, 6,766 Ib (3 069 kg) 
Span, 34 ft 843 in (10,58 m), Length, 29 ft 0% in (8,86 m), 
Height, 9ft 1113 in (3,04 m). Wing area, 180,84 sq ft 
(16,80 m 


MACCHI C.205V VELTRO 


A logical development of the C.202 Folgore and initially 
known as the C.202bis, the C.205V Veltzo (Greyhound) 
was tendered as an interim solution to the so-called 
caccia della serie § requirement of the Regia Aero 
nautica for more advanced fighters powered by the 
Daimler-Benz DB 606 engine. A manufacturing licence 
for this power plant had been acquired and it was to be 
built as the Fiat R.A.1050 R.C.5B Tifone (Typhoon) and 
rated at 1,476 hp for take-off, Fundamentally an adapta- 
tion of the C.202 airframe to take the more powerful 
engine, the first prototype C.205V was flown on 19 April 
1942, and the first series aircraft followed five months 
later. The first 100 C.205Vs carried an armament of two 
12,7.mm and two 7,7-mm guns, the latter belng re 
Placed in subsequent aircraft by two 20-mm MG 151 
cannon. Although production of 700 @.205Vs was 
authorised, only 177 were delivered prior to the armis- 
tice of 8 September 1943. With the formation of the 
Aviazione della Repubblica Sociale Italiana, production 
of the C.205V was reinstated by Aeronautica Macchi, 
112 being delivered before manufacture was finally 
halted by air attack in May 1944. Earlier, 18 aircraft were 
modified for the escort réle (C.208S) by removal of the 
paired 12,7-mm guns and their replacement with a 
44 Imp gal (2001) fuel tank in the forward fuselage. 


Italy 


A.C.208V Serie Ill (above) of the 1* Squadriglia, 1° 
Gruppo Caccia, ARSI, and (below) a restored C.205V in 
1983, earlier modified from a C.202 for Egypt. 
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(Top) A C.208V Serie Il of 1" Squadriglia, 1° Gruppo, 
ARSI at Reggio Emilia, 1944, (Immediately above) 
€.206V of 2" Squadriglia, Campotormido, 1944. 


During 1948-49, contracts were placed by Egypt for 62 
refurbished C.205Vs (41 of these being conversions of 
€.202 airframes) of which 42 were delivered, the first 
batch of 16 seeing combat with the Israeli air arm prior 
to the truce of 13 January 1949, Max speed, 399 mph 
(642 km/h) at 23,620 ft (7 200 m). Max cruising speed, 
310 mph (400 km/h), Time to 9,840 ft (3 000 m), 
2,66 min. Normal range, 590 mis (950 km). Empty 
equipped weight, 5,690 Ib (2581 kg). Normal loaded 
weight, 7,513 lb (3.408 kg). Span, 34 ft 83 in (10,58 m) 
Length, 29 ft 0! tn (8,85 m). Height, 9 ft 11% in (3,04 m), 
Wing area, 180.84 5q ft (16,80 m*) 


MACCHI C.205N ORIONE Italy 
During 1941, Ing Mario Castoldi drew up a proposal fora 
new fighter based on use of the DB 605A engine to a 
‘Ministero dell’ Aeronautica requirement. Fiat and Reg: 
Giane also tendered proposals for what was subse 
‘quently to be referred to as a caccia delia serie 5. Cas 
toldi's proposal mated a new wing of incteased span, 
area and aspect ratio, anda new forward fuselage, with 
the centre and aft fuselage and tail assembly of the 
6.202. With the decision to proceed with the interim 
€.208V, this more innovative fighter became the 
C.205N (Nuovo, or New) and was dubbed Orione 
(Orion), The firnt prototype, the C,205N/1, was 
1 November 1942, and possessed an armament of four 
fuselage-mounted 12,7-mm machine guns and an 
engine-mounted 20-mm cannon. Production orders 
were placed for 1,200 aircraft, of which 600 were to be 
licence-built by Breda. A second prototype, the 
C.205N/2 flown on 19 May 1943, featured a revised 
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armament arrangement, two of the 12,7-mm guns 
being deleted and two 20-mm cannon being introduced 
In the wings. Progress of the war rendered it apparent 
that large-scale production of the Orione was no longer 
practical, production orders being cancelled in conse- 
‘quence. The following data relate to the second proto 
type. Max speed, 390 mph (628 km/n) at 22,965 ft 
(7000 m). Time to 9,840 ft (3 000 m), 2.4 min. Service 
ceiling, 36,910 ft (11 250m), Empty equipped weight 
5,941 Ib (2 695 kg). Normal loaded weight, 7.983 Ib 
(3621 kg). Span, 36 ft 107 in (11,25 m). Length, 31 f4 in 
(9,33 m). Height, 10 ft 8 in (3.25 m). Wing area, 
204,52 5q ft (19,00 m*) 


‘Second of the Orione prototypes, the C.205N/2 (below) 
introduced additional cannon armament. 


MANN EGERTON Tyre H UK 


The first original design produced by Mann Egerton 
and Company, which had previously manufactured 
various aircraft types under licence, the Type H single 
seat shipboard fighter was designed by J W Car to 
‘Specification N.1a. Powered by a 200 hp Hispano-Suiza 
8Bd eight-cylinder water-cooled engine, the Type H 
‘was an equi-span unstaggered two-bay biplane armed 
with a single fixed 0.303-in (7,7-mm) Vickers gun 
‘mounted to port on the fuselage and a Lewis gun of 


MANN & GRIMMER 


‘similar calibre mounted ahove the wing centre section. 
‘The wings could be folded manually and the first proto: 

type had a large, flush-fitting float attached to the 
underside of the fuselage. In addition, flotation 
chambers were included in the fuselage, and the 
undercarriage, which was attached to the underside of 
the float, could be jettisoned in the event that the air 

craft was forced to alight on water. Flight testing of the 
first prototype commenced in the autumn of 1917, but 
the aircraft failed flotation testing and was therefore 
considered unacceptable. The second prototype dif 
fered in having inflatable flotation bags in place of the 
fixed float, a more conventional undercarriage and a 
horn-balanced rudder. This aircraft underwent official 
testing during December 1917, but the Type H was not 
accepted for service use and further development was 
discontinued. The following data relate specifically to 
the second prototype. Max speed, 113 mph (182 km/h) 
‘at 6,500 ft (1 980 m). Time to 6,500 ft (1 980 m), 6.45 min. 
Endurance, 3.25 hrs. Empty weight, 1,760 Ib (798 kg) 
Loaded weight, 2,326 Ib (1055kg). Span, 30 ft 9 in 
(9,37 m). Length, 21 fe 11 in (6,68 m). Height, 8 ft 11% In 
(2,73 m). Wing area, 310 sq ft (28,80 m’). 


Tested at the end of 1917, the Type H (second prototype 
below) found no official acceptance, 


MANN & GRIMMER M.1 UK 


Designed by RF Mann and R P Grimmer, the M,1 two 
soat fighter represented an attempt to combine the 
superior performance offered by a tractor configuration 
with the clear forward field of fire provided by a pusher 
arrangement, The conventionally-mounted Anzani 10- 
cylinder air-cooled radial engine drove two pusher pro: 
pellers by means of an extended shaft via a gearbox 
and chains. The gunner was seated immediately aft of 
the engine, the pilot's cockpit being just behind the 
plane of the propellers, The M.1 was first flown on 19 
February 1915, but difficulties were experienced with 
the chain transmission and with handling, Various 
modifications were made and the 100 hp Anzani engine 
was replaced by one rated at 126 hp, but after some 18 
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(Above and below) The C.205N/1, the first prototype of 
this caccia della serie § fighter flown in 1942. 


Flush-fitting floats on the first Type H (above) were 
discarded for the second aircraft (below), 


In its definitive form, the M.1 (above and below) flew 
for fewer than 20 hrs before it crashed, 


MANN & GRIMMER 


hours of flight testing, the M.1 was wrecked on 16 
November 1916 before it could be evaluated by the RFC, 

and although work on the prototype of an improved ver 

sion, the M.2, was begun, no further aircraft was com: 

pleted. Max speed, 85 mph (137 kan/h), Time to 3,000 ft 
(915m), 8min. Endurance, 4.5 hrs. Approx empty 
weight, 2,100 Ib (953 kg). Approx loaded weight, 

2,800 tb (1270 kg). Span, 34 ft 9in (10,59 m). Length, 
26 ft 8 in (8.05 m). Wing area, 322 sq ft (29,91 m*). 


MARCHETTI MVT (S.50) Italy 


Designed by Alessandro Marchetti and built by the 
Vickers-Terni industrial organisation at La Spezia, the 
MVT single-seat fighter biplane was flown in 1919. Of 
all-metal construction, the MVT was powered by a 
220 hp SPA Ga water-cooled engine and carried an 
armament of two synchronised Vickers machine guns. 


{As the 8.50 (above and below), the Marchetti MVT was 
entered in the Italian fighter contost of 1923. 


The fuselage, which was suspended between the 
‘upper and lower mainplanes, was flattened aft to emu: 
late an aerofoi! surface, and the semi-elliptical wings 
Wete of extremely thin section, lateral control being 
provided by wing warping. On 9 December 1919, the 
MVT recorcied a speed of 155 mph (250 km/h) — absence 
of FAT officials preventing this being certified as a 
world speed record ~ and demonstrated the ability to 
climb to 16,406 ft (5 000 m) in 11 min. In 1920, the MVT 
Was fitted with longer-span wings, splayed interplane 
bracing struts, a revised cabane and a redesigned hort 
zontal tail. A 285 hp SPA 62a engine was fitted with 
Which 171 mph (275 km/h) was attained under vest at 
Montecelio. When Marchetti was appointed chief de- 
signer to SIAI, the MVT was redesignated §,50 and was 
entered in the official fighter contest of 1923. Three 
‘were supplied to the newly-created Regia Aeronautica 
for evaluation, but a plan to procure a batch of 12 failed 
to materialise. One S,50 was modified as a twin-float 
seaplane. The following data relate to the SPA 62a- 
powered MVT. Max speed, 155 mph (260 km/h). Time 
103,280 ft (1 000 m), 20 min. Endurance, 2.1 hrs. Empty 
weight, 1,647 lb (747 kg). Loaded weight, 2,176 Ib 
(987 kg). Span, 28 ft 612 in (8,70 m), Length, 26 ft 5¥¢ in 
(7,76m). Height, 8 ft 6% in (2,60m). Wing area, 
231.43 9q ft (21,50 m") 


MARK DI 


‘The Markische Flugzeugwerke of Golm in der Mark 
was established in 1916 for aircraft repair, the training 
of military pilots and the eventual licence manufacture 
of training biplanes. In 1918, Ing Wilhelm Hillman left 
the Schitte-Lanz organisation to join the Markische 
Flugzeugwerke, for which he designed a single-seat 
fighter, the Mark D I, powered by a 196 hp Benz Br IIb 
water-cooled eight-cylinder Vee engine. The D I was 
scheduled to participate in the second fighter com- 


Germany 
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‘The sole Mark D I (above) was destroyed before it could 
take part in evaluation at Adlershot. 


petition at Adiershof in May 1918, but the first prototype 
was destrayed in a crash prior to the contest. A second 
prototype, on which the warping of the lower wing sur 
faces was allegedly to have been replaced by conven 
tional ailerons, was under construction in September 
1918, but work was apparently terminated with the end 
of hostilities. No data are available apart from a time of 
14 min to climb to 16,406 ft (§ 000 m). 


MARTIN-BAKER M.B.2 UK 
Designed by James Martin with the collaboration of 
Capt Valentine H Baker, the M.B.2 was built to conform 
to the requirements of Specification F 5/34, but funded 
as a private venture. Conceived for manufacture in 
Jarge numbers by semi-skilled workers at low cost, the 
M.B.2.employed a steel-tube structure with fabric wkin 

ning, was powered by a Napier Dagger Ill 24-cylinder 
H-type engine with a rated output of 798 tip at 6,600 ft 
(1675 m), and carried an armament of eight 0:303:In 
(7,7-mm) Browning guns in the wings. The depth of the 
fuselage was virtually constant from nose to tail and 
vertical tal surfaces were eliminated, the rudder being 
hinged to the sternpost behind the elevators. First 
flown on 3 August 1938, the M.B.2 demonstrated 
serious directional instability and a rudimentary fixed 
tailfin was immediately introduced. A level speed of 
320 mph (515 knv/h) was recorded with full armament. 

but official reports of trials at Martlesham Heath, while 
enthusiastic concerning its engineering design, pro: 

nounced the M.B.2 unstable about all axes and 
Generally unpleasant to fly. More orthodax vertical tail 
surfaces were fitted early in 1939, these markedly im: 

proving handling, but the RAF evinced no interest in 
the fighter, development being discontinued, Max 


In its definitive form, the Martin-Baker M.B.2 (above 
‘and below) had orthodox tail surfaces, 


speed, 320 mph (516 km/h). Loaded weight, 6637 Ib 
(2512 kg). Span, 34 ft Oin (10,36 m). Length, 34 ft 6 in 
(10,51 m). Height, 9 ft 9 in (2,97 m), Wing area, 213 sq ft 
(19,79 m*) 


MARTIN-BAKER M.B.3 UK 
During 1939, Martin-Baker Aircraft designed a new 
fighter around which was drawn up Specification 
F.18/39, As with its predecessor the precepts of structu: 
ral simplicity and sturdiness dominated the design. 
The fuselage still made use of a patented system of 
steel tubes, but the skin was stressed light alloy and 
the wing had a more conventional torsion box struc- 
ture, Three prototypes were ordered and, designated 
M.B.3, the first of these was flown on 31 August 1942 
‘with 82,020 hp Napier Sabre Il 24-cylinder horizontal-H 
type engine. Armament comprised six 20-mm cannon. 
Only limited handling and performance data had beon 
obtained when, on 12 September 1942, the M.B.3 was 
destroyed in an accident. Extensive redesign was in: 
troduced prior to the completion of the second proto: 
type, which emerged as the M.B.5 (which see), Max 
speed, 415 mph (668 kaw/h) at 20,000 ft (6 100 m), Initial 
climb, 4,350 ft/min (22,09 m/sec). Loaded weight, 
11,497 lb (5 215 kg). Span, 35 ft On (10,67 1m). Length, 
35 ft 4 in (10,77 m). Height, 15 ft 64 in (4,74 m). Wing 
ave, 262.64 sq ft (24,40.m’). 


‘The single M.B.3 (above and below) was destroyed two 
‘weoks after making its first flight. 


MARTIN-BAKER M.B.5 


Retaining the wings, undercarriage snd fuselage 
primary structure of the M.B.3, the M.B.6, frst flown on 
23 May 1944, was considered by many to represent the 
peak of single-seat piston-engined fighter develop: 


No 


Extensive redesign of the M.B.3 resulted in the second 
prototype emerging as the M.B.6 (above), 


‘Too late for wartime service, the M.B.5 (below) had a 
high performance and outstanding manoeuvrability. 


ment. Powered by a Rolls-Royce Griffon 83 affording 
1,900 hp for take-off and driving a six-bladed counter 
rotating propeller, the M.B.6 carried an armament of 
four 20-mm Hispano cannon, Lack of directional 
stability resulted in the introduction of taller vertical 
tail surfaces at an early fight development stage, but 
despite superlative qualities subsequently demon 
strated, the M.B.6 proved of no more than academic in 
torest to the RAF in view of the availability of jet 
fighters. Flight testing continued into 1947, the sole 
prototype being scrapped thereafter. Max speed, 
460. mph (740 km/h) at 20,000 ft (6 100 m). Initial climb, 
3,800 ft/min (19,3 m/sec). Range, 1,100 mis (1770 km) at 
260 mph (402 ka/h). Empty weight, 9,239 lb (4 192 kg). 
Normal loaded weight, 11,010 tb (4 994 kg). Span, 36 ft 
0 tn (10,67 m). Length, 37 ft 0% in (11,30 m). Height, 14 ft 
4in (4,37 m). Wing area, 262.64 sq ft (24,40 m*) 


(Below) The M.B.5, powered by a R-R Grifion 83, 


MARTINSYDE ELEPHANT UK 


An unusually large aircraft by contemporary standards 
for a single-seater, the Elephant two-bay equi-span 
staggered biplane was designed by A A Fletcher of the 


‘The Martinsyde Elephant (below) in its initial G.100 
production form with 120 hp Beardmore. 


Martinsyde Company, a prototype powered by a 120 hp 
Austro-Daimler engine entering test in the autumn of 
1915. The initial production version, the G.100, was 
powered by 4 120hp six-cylinder Beardmore engine 
and was armed with a single 0,303-in (7,7-mm) Lewis 
‘gun mounted above the centre section (this later being 
‘augmented by a similar weapon bracket-mounted to 
port behind the cockpit), deliveries to the RFC com 
mencing in 1916. The G.100 was succeeded by the G.102 
version which differed in having a 160 hp Beardmore 
‘engine and replaced the lower-powered model pro 
gressively, The G,100 and G,102 Elephants were used 
In France and the Middle East, although anly one RFC 
squadron was completely equipped with this type, @ 
total of 270 being manufactured. While not particularly 
successful as a fighter owing to its poor agility by com: 
parison with its smaller contemporaries, the Elephant 
performed a useful service as a bomber, carrying up to 
230 Ib (104 kg), The following data relate to the G.102. 
Max speed, 103 mph (166 km/h) at sea level, Time to 
3,000 ft (915 m). 3.5 min. Endurance, 4.6 hrs. Empty 
weight, 1,793 Ib (813 kg). Loaded weight, 2,458 lb 
(1115 kg). Span, 28 ft 0 in (11,58 m). Length, 26 ft 6¥ in 
(8,08 m). Height, 9 ft 8 in (2,95 m). Wing area, 410 5q ft 
(38,09 m1") 


MARTINSYDE 


MARTINSYDE R.G. UK 


Derived from the Elephant via a single-bay experimen 
tal variant of the earlier design by A A Fletcher, the R.G. 
bore a close resemblance to its predecessor and was 
initially flown late in 1916 with a 190 hp Rolls-Royce Fal- 
con 112-cylinder water-cooled engine. Armament com- 
prised a fixed 0.903-in (7,7-mm) Vickers gun on the port 
‘upper longeron, outside the cabane struts, and a Lewis, 
‘gun on the starboard side of the cockpit. After official 
trials in February 1917, the R.G, was revised in a num- 
ber of respects. The cockpit was moved aft and the 
centre section cut-out was enlarged. The span of the 
lower wing was reduced and the rear top decking was 
raised. Armament was changed and consisted of two 
0,303-4n (7,7-mm) Vickers guns immediately in front of 
the cockpit, and a 276 hp Falcon Ill engine was fitted, In 
this form, the R.G, had, according to the official report, a 

‘performance ... far and away better than any other 
‘machine manufactured”. However, development, was 
discontinued in favour of the superior F.3. The follow 
ing data relate to the definitive R.G, Max speed, 
132 mph (212 km/h) at 6,500 ft (1980 m). Time to 
10,000 ft (3.050 m), 7.93 min. Endurance, 2 hrs, Empty 
weight, 1,740 Ib (789 kg), Loaded weight, 2,261 Ib 
(1.026 kg). Span, 32 ft 0in (9,75 m). Length, 25 ft 10in 
(7.87 m). Height. 9 f¢10 in (2,0 m), Wing area, 310 sq ft 
(28,80 m’) 


Owing much to the Elephant, the R.G, (above and 
below) was discontinued in favour of the Buzzard. 


In its G.102 form (above) the Elephant had a more 
powerful engine than was used in the G.100 (below), 


MARTINSYDE F.1 UK 


The F.1 two-seat fighter was conceived late in 1916 as a 
tractor biplane in which the gunner occupied the for 
ward cockpit and stood upright to fire a 0.303-in (7,7- 
min) Lewis gun on a mount built into the upper wing 
centre section. Powered by a 250 hp Rolls-Royce Mk IIL 
engine (later to become known as the Eagle IIl), the F.1 
suffered a somewhat protracted development and, by 
the time that it was officially tested in July 1917, it was 
already obsolete. Obviously not acceptable for oper- 
ational use, the F.1 was not further developed. Max 
‘speed, 109 mph (175 km/h) at 6,500 ft (1 980 m). Time to 
10,000 ft (3.050 m), 13.66 min. Endurance, 3.76 hrs, 


‘The sole prototype of the F.1 two-seat fighter (below) 
‘was tested with little success in 1917. 
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Empty weight, 2,198 lb (997 kg). Loaded weight, 
9,260 Ib (1479 kg). Span, 44 ft 6 in (13,56 m). Length, 
29 ft 1 in (8,86 m). Height, 8 ft 6 in (2,59 m). Wing area, 
467 5q ft (43,38 m*), 


MARTINSYDE F.2 UK 


Of more modem concent that the F.1, the F.2 two-seat 
fighter was, like its predecessors, of wooden construc 
ion with fabric skinning, apart from the sides and top 
decking of the fuselage which were plywood covered. 


Evolved in parallel with the F.1, the Martinsyde F.2 
(above) was no more successful. 


Designed and built while the F.1 was under construc 
tion, the F.2 underwent official testing two months 
prior to its predecessor, in May 1917. The F.2 was 
powered by a 200 hp Hispano-Suiza 8Bd eight-cylinder 
water-cooled engine and carried an armament of one 
fixed! and synchronised 0,303-in (7,7-mm) Vickers gun 
and one Lewis gun on a Searff ring. Shortcomings re- 
vealed during official trials ruled out a production order, 
and the prototype was utilised as a test-bed for the 
then-new Sunbeam Arab engine. Max speed, 120 mph 
(193 kan/h) at sea level, Time to 10,000 ft (3 050 m), 
13,8 1min, Endurance, 2.5 hrs. Empty weight, 1,547 Ib 
(702 kg), Loaded weight, 2,356 lb (1 068 kg). Span, 22 ft 
in (9,75 m). Length, 25 ft 0 in (7,62 m). Height, 8 f¢2in 
(2,49 m), Wing area, 334 sq ft (31,03 1m’), 


MARTINSYDE BUZZARD UK 
Widely considered to have been one of the best single 
Seat fighters to emerge during World War, the Buzzard 
began life as a private venture design by G H Handa 

syde designated F 3, A single-bay staggered biplane of 
conventional wooden construction with fabricskinning 


‘The F.3 version of the Buzzard (above) used the Falcon 
engine, whereas the HS 8Fb was used in the definitive 
F. version (below) seen in Portuguese service. 


and powered by a Rolls-Royce Falcon engine of 285 hp, 
the F.3 appeared in the auttumn of 1917. It underwent its 
first official trials on 3 October, six further prototypes 
being ordered and a decision to manufacture the F.3 in 
quantity being taken before the end of 1917. The F.3 
was powered by the 275 hp Falcon Ill engine, but prior 
ities in Falcon engine supplies enjoyed by the Bristol 
Fighter led to the reworking of the F.3 for the 300 hp 
Hispano-Suiza 8Fb. With this it was redesignated F.4 
and (from September 1918) officially named Buzzard. It 
is uncertain just how many of the original batch of 160 
aircraft were completed as Falcon-engined F.3s, but 


‘The two-bay two-seat version of the Buzzard (abov 
supplied to Spain and (below) the standard F.4. 


‘most were certainly finished as HS 8Fb-engined F.4s. 
the first of the latter being tested at Martlesham Heath 
in June 1918. Additional contracts for the F.4 were 
placed with the parent company (300), Boulton & Paul 
(500), Hooper (200) and Standard Motor (300). Armed 
with two synchronised 0.303-in (7,7-mm) Vickers guns, 
the F-4 differed from the F.3, apart from power plant, in 
having revised fuselage decking contours and more ex 
tensive plywood skinning. Belated engine deliveries 
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(Above) F.4 Buzzard of Esquadrilha Independente de 
Aviagao de Caca, Tancos, Portugal, 1923. 


and other factors delayed production, only seven 
having been handed over by November 1918, and, in 
the event, no RAF squadron was to be equipped with 
the type. Production of the F-4 by the parent company 
continued for a time after the Armistice (no other con: 
tractor apparently producing any complete Buzzards) 
and more than 370 airframes were built, some being fit 
ted with Falcon engines. A number of F.4 Buzzards was 
sold abroad by the Aircraft Disposal Company, the prin 
cipal recipients being Finland (16), Portugal (4), Spain 
(20) and the USSR, the last-mentioned procuring 100 
aircraft of this type. A two-seat variant, the F.4A, was 
produced in 1920, a much-modified derivative with 
two: bay wings of increased span appearing in the fol, 
Jowing year. This had a Lewis gun in the rear cockpit 
and several were supplied to Spain in June 1921, both 
single- and two-seat Buzzards being referred to as 
F.4As in Spanish service. The following data relate to 
the standard F.4 Buzzard. Max speed, 132 mph 
(212 km/h) at 15,000 fe (4 870 m), Time to 10,000 tt 
(3.050 m), 7.9 min. Empty weight, 1,811 Ib (821 kg) 
Loaded weight, 2,998 lb (1088 kg). Span, 32f 9% in 
(9,99 m). Length, 25 fe Shs in (7,76 m). Height, 8 ft 10 n 
(2,69 m), Wing area, 320 sq ft (29.73 m'), 


MARTINSYDE A.D.C.1 UK 
With the liquidation of the Martinsyde Company in 
February 1924, and the acquisition of its stores, stocks 
and goodwill by the Aircraft Disposal Company 
{A.D.C)), the latter continued development of the Buz 
zard u m leadership of Jotin Kenworthy. 


Jaguar-engined A.D.C.1 derivatives of the Buzzard 
(above) were supplied to Latvia in 1926, 


This resulted in the A.D.C.1, which was fundamentally 
an F.4 Buzzard airframe mated with a 380 hp Arm- 
strong Siddeley Jaguar radial engine. The prototype 
AD.C.1 was first flown on 11 October 1924, this suby 
sequently participating in the 1926 and 1926 King’s Cup 
races, and considerable foreign interest was displayed 
inthe type. In the event, only one order for the A.D.C.1 
materialised, this being from Latvia for eight aircraft 
which were delivered in 1926, at least two of these sur 
viving until 1938. The armament of the A.D,C.1 com- 
prised two synchronised 0.303-in (7,7-mm) Vickers 
guns. Max speed, 163 mph (262 km/h) at sea level. Time 
to §,000 ft (1525 m), 2.42 min, Empty weight, 1,865 Ib 
(846 kg), Loaded weight, 2,650 lb (1 202 kg). Span, 32 ft 
9in (9,98 m). Length, 26 ft 0in (7,62 m). Wing area, 
220 sq ft (29,73 mr’), 


MARTINSYDE A.D.C. NIMBUS UK 


In 1926, John Kenworthy developed a further single- 
seat fighter based on the F.4 Buzzard, but utilising a 
330 hp A._D.C. Nimbus six-in-line water-cooled engine. 
Usually referred to as the “Nimbus-Martinsyde", it util 
ised an essentially similar airframe to that of the Buz: 
zard, but featured modified vertical tail surfaces with a 
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‘The Nimbus-engined A.D.C. version of the Buzzard 
(above) did not proceed beyond prototypes. 


horn-balanced rudder and revised aft upper fuselage 
decking. Its intended armament comprised two syn 
chronised 0,03-in (7,7-mm) Vickers machine guns, but 
these were never installed. Two prototypes were com: 
pleted and flown, both participating in the King’s Cup 
Air Race of 9-10 July 1926, and, in 1927, the first proto- 
type was modified with faired undercarriage legs and 
cylinder head fairings. No orders were placed for the 
Nimbus-powered aircraft and both prototypes were 
scrapped. Max speed, 150 mph (241 km/h) at sea level, 
Time to 10,000 fe (3 050 m), 7.6 min. Endurance, 2.5 hrs. 
Empty weight, 2,014 lb (913 kg). Loaded weight, 
2,665 Ib (1209kg). Span, 32 ft 9 in (9,98 m). Length, 
26 ft 10 in (8,18 m). Height, 9 ft 6 in (2,89 m). Wing area, 
920 sq ft (29,73 m’) 


MAVAG HEJJA I 


When, on 27 December 1939, Hungary contracted to 
purchase 70 Reggiane Re 2000 fighters for the Hungar 
Jan Royal Air Force, or Magyar Kirdly Legierd, a manu 
facturing licence was also procured. The version to be 
built by the MAVAG (Magyar Allami Vaggon £8 Gep: 
yar, or Hungarian State Waggon and Engineering Fac 
tory) was to differ in a number of respects from the Reg: 
giane-built fighter, Dubbed Heya (Raptor) I, the 
MAVAG-built fighter was powered by a Manfred 
Weiss-built Gnome-Rhone 14K{s Mistral-Major 14 
cylinder radial designated WMK-14B and rated at 
990 hp at 14,860 ft (4630m). Lighter and of smaller 
diameter than the engine it replaced, the WMK-148 
necessitated a 1ft 3% in (40cm) lengthening of the 
engine mounts for co reasons, Armament comprised 
two 12,7-mm Danuvia/Gebauer GKM machine guns 
and the first Hejja Il flew on 30 October 1942, One 
hundred and thirty were delivered during 1943, a 
further 79 following in 1944, with the last being com: 
pleted on 1 August. Most Hejja lls were delivered to 
fighter training units, but one Independent Fighter 
Group equipped with this type.and saw combat during 
the final weeks before Hungary's capitulation. Max 
speed, 332 mph (535 km/h) at 19,686 ft (6 000 m), 
301 mph (485 km/h) at 10,500 ft (3200 m). Time to 
19,685¢f¢ (6 000 m), 6.0 min. Endurance, 2.6 hrs, Empty 
weight, 4,563 Ib (2070 kg). Loaded weight, 5,555 lb 
(2.520 kg). Span, 36 ft 1 in (11,00 m), Length, 27 ft 61% in 
(8,29 m), Height, 10 ft 2in (3,10 m). Wing area 
219.68 sq ft (20,40 m’). 


Brief combat use was made by the MKL of the Héjja II 
Hungarian version of the Re 2000 (below), 


McDONNELL XP-67 USA 


On 29 July 1941, the McDonnell Aircraft Corporation, 
formed on 6 July 1939, received a contract for two proto- 
types of its Model 23 long-range single-seat fighter, de- 
signated XP-67 by the USAAC. The design embodied 
several innovatory features. Not least of these was an 


attempt to maintain true aerofoil sections throughout 
the entire fighter, the centre fuselage and the rear por 
tions of the engine nacelles merging to give the aircraft 
@ unique appearance. The two 1.350 hp Continental 
X1-1430 12-cylinder inverted-Vee engines were fitted 
with General Electric D-23 turbo-superchargers and 
featured exhaust thrust augmentation. The cabin was 
designed to be pressurised and proposed armament 
comprised six 37-mm M-4 cannon, The first XP-87, un- 
pressurised and unarmed, was flown on 6 January 
1944, and fight trials continued until 6 September 1944, 
when the prototype suffered irreparable fire damage. 


ee 


Flown in 1944, the XP-67 (above) was an early attempt 
to achieve a blended wing/fuselage design. 


Only a single prototype of the XP-67 (above and below) 
was completed, achieving little success. 


This accident and the unsatisfactory nature of certain 
aspects of the fighter's performance led to the decision 
to abandon the second prototype and terminate the de- 
velopment contract. Max speed. 405 mph (652 kau/h) at 
26,000 ft (7 620m). Max climb, 2,600 f'min (13 20nv 
sec). Max range, 2,385 mis (3 838 km). Empty weight, 
17,745 lb (8 049kg), Normal loaded weight, 22,114 Ib 
(10 031 kg). Span, 56 f0 in (16,76 m). Length, 44 f 9% in 
(13,65 m). Height, 15 f¢9 in (4,80 m). Wing area, 414 sq ft 
(38,46 m’) 


McDONNELL FH-1 PHANTOM usa 


The first pure jet aircraft designed from the outset for 
shipboard operation, the Phantom was initiated on 7 
January 1943, when a Letter of Intent was issued by the 


The FD-1 (above and below}, the photo showing an 
aircraft of VF-17A in 1948 with “everything down". 


Bureau of Aeronautics for two prototypes under the de- 
‘signation XFD-1, The basic configuration of the fighter 
Was not finalised until early 1944, however, and 
although intended to be powered by two 1,600 Ib st 
(726 kgp) Westinghouse WE-19XB-2B turhojets, only 
‘one engine was available for installation at the begin 
ning of 1945, the first brief hop being effected on 2 
January with the single turbojet installed, followed on 
26 January by the first full flights (two) with both 
engines fitted. The first tests aboard a carrier, the USS 
Franklin D Roosevelt, were performed on 19 July 1946, 
‘and prior to this event, on 7 March 1945, production of 
100 FD-1s was ordered. This contract was subsequently 
reduced to 60 aircraft, which were delivered under the 
revised designation FH-1. These were powered by two 
41,600 lb st (726 kop) Westinghouse J30-WE-20 turbo 
Jets and carried an armament of four 0.6-in (12,7-mm) 
machine guns. The first FH-1 was flown on 28 October 
1946, and this type subsequently equipped one US 
Navy squadron and two USMC squadrons, being finally 
withdrawn in 1950, Max speed, 479 mph (771 km/h) at 
sea level. Initial climb, 4,230 ft/min (21,48 m/sec). Nor- 
mal range, 695 mis (1 115 kan). Empty weight, 6,683 lb 
(3.031 kg). Loaded weight, 10,035 lb (4 852 kg). Span, 
40 ft 9 in (12,42 m). Length, 37 ft 3 in (11,35 m). Height. 
14 ft 2 in (4,32 m). Wing area, 276 sq ft (26,64 m). 


McDONNELL F2H BANSHEE USA 


Designed by a team headed by Herman D Barkley and 
of configuration essentially similar to that of the FH-1 
the Banshee was basically an enlarged Phantom. Three 


A pair of F2H-1s from Atlantic Fleet's VF-171 (below) fly 
formation in June 1949, 
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‘The F2H-2 version of Banshee (above) introduced wing- 
tip tanks and a slightly longer fuselage. 


prototypes were ordered as XF2D-1s on 22 March 1945, 
the first of these flying on 11 January 1947. Fifty-six of 
the initial production version, redesignated as the 
F2H-1 with paired 3,000 lb st (1 361 kgp) Westinghouse 
J34-WE-22 turbojets, were ordered with deliveries 
commencing in August 1948, Armament comprised 
four 20-mm cannon, and this initial model was charac 
terised by a slightly longer fuselage than the proto- 
types. It was followed by the F2H-2 powered by 
3,260 lb st (1.474 kgp) J34-WE-34 engines (306 built), 
sub-types being the P2H-2B (27 built) with wing rack 
for the carriage of a single nuclear bomb, the F2H-2N 
(14 ouilt) with AT radar housed in a slightly longer nose, 
and the F2H-2P (89 built) reconnaissance model with 
lengthened nose housing six cameras. The F2H-3 (250 
built) was 8 ft 1% in (2,48 m) longer than the -2 with 
more than double the internal fuel capacity and APO-4 
radar in the nose to provide adverse weather capa: 
bility. The F2H-3 featured redesigned vertical tail sur 
faces, and, from November 1955, 39 were transferred to 
serve with the Royal Canadian Navy. The F2H-4 (150 
built) was an improved adverse weather version with 
APG-37 radar and the J34-WE*34 engines replaced by 
38s of 3,600 lb st (1 633 kgp), The last was delivered on 
31 October 1953. The Banshee was finally phased out of 
first-line US Navy use on 30 September 1959, but re- 
mained with reserve units until the mid-sixties, by 
which time the F2H-3 and -4 had been redesignated 
P-2C and -2D. The last RCN F2H-3s were struck off 
strength on 12 September 1962. The following data re- 
late to the F2H-3. Max speed, 580 mph (923 km/h) at 
sea Jovel. Initial climb, 6,000 ft/min (30,48 m/sec). Nor- 
mal range, 1,170 mis (1885 km), Empty weight 
13,183 Jb (5 980 kg). Normal loaded weight, 21,013 Ib 
(9.631 kg), Span, 41 ft 9 in (12,73 m). Length, 48 ft 2in 
(14,68 m). Height, 14 ft 6 in (4,42 m), Wing area, 
294 9c ft (27,31 mr’). 


McDONNELL XF-85 GOBLIN USA 


‘The XF-85 Goblin resurrected the concept of a parasite 
fighter — an aircraft carried by and launched from a 
bomber for which it was intended to provide defence. 
Designed as the Model 27 under the leadership af Her 
man D Barkley, the XF-85 was intended to be carried by 
the Convair B-36 bomber and was the subject of a Let 
ter of Intent for two prototypes on 9 October 1945. A 
small, egg-shaped aircraft with vertically-folding 
wings and triple vertical tail surfaces, the fighter was 
intended to be launched from and recovered by a re- 
tractable trapeze, This was to be extended beneath the 
parent bomber, no undercarriage being fitted to the 
fighter. Flight trials were initiated by the second proto: 
type which was powered by a 3,000 b st (1361 kgp) 
Westinghouse J34-WE-37 turbojet. After five captive 
flights on the trapeze of a specially modified Super 
fortress (EB-298), the XF-85 was launched at 20,000 ft 
(6 100 m) on 23 August 1948, this first free flight termi 
nating in an emergency landing. Three flights with suc 
cessful recoveries followed, but the test programme 
was a dismal failure and the programme was termi- 
nated after 2 hr 19 min of test flying, including a single 
flight by the first prototype on & April 1949. Max speed 
(calculated), 664 mph (1 068 km/h). Combat endurance, 
30 min, Empty weight, 3,740 lb (1 696 kg). Loaded 
weight, 4,550 lb (2064 kg). Span, 21 ft 195 in (6.44 m). 
Length. 14 ft 1043 in (4,53 m). Height, 8 ft 34 in (2,56 m). 
Wing area, 90 sq ft (8,36 2°) 


‘Unique among US fighters, the XF-85 (above and 
below) was designed as a bomber parasite. 
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Further fuselage lengthening almost doubled the range 
of the F2H-3 variant (above and below), 
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McDONNELL XF-88 USA 
Designed to meet a requirement for a single-seat long: 
range escort fighter, the XF-88 (Model 36) was recipient 
of a contract for two prototypes (initially XP-88s) on 14 
February 1947. Powered by two 3,000 Ib st (1.361 kgp) 
Westinghouse XJ34-WE-13 turbojets, the first XF-88 
was flown on 20 October 1948, but proved seriously 
underpowered. The second XF-88 was therefore fitted 
with two XJ34-WE-16 engines with short afterburners 
which boosted maximum thrust from 3,600 lb (1.633 kg) 
to 4,826 tb (2190kg), @ change in designation to 


‘The XF-88 (above and below) long-range escort fighter 
served as a basis for the F-101 Voodoo. 


XF-88A accompanying this modification. Performance 
was stil insufficient, but the XF-88 was considered by 
the USAF to possess development potential and a Let 

ter of Intent was issued covering further evolution of 
the basic design into what was eventually to become 
the F-101 Voodoo (which see), Subsequently, the XP-88 
was fitted with an Allison XT38-A-6 turboprop in the 
nose and used as a test-bed for transonic and super 

sonic propellers as the XP-88B, The following data re- 

late to the XF-88. Max speed, 641 mph (1.034 kn/h) at 
‘50a lovel. Time to 35,000 ft (10 670 m), 14.5 min. Range, 
1,737 mls (2795km). Empty weight, 12,140 1b 
(5 507 kg). Normal loaded weight, 18,500 Ib (8 391 kg). 
Span, 39 ft 8 in (12,09 m). Length, 64 ft 113 in (16,50 m2). 


Height, 17 ft 3in (5,26m). Wing area, 350sq ft 
(32,52 m*) 
McDONNELL F3H DEMON USA 


‘The first swept-wing single-seat fighter to fly designed. 
from the outset for shipboard operation, the Demon 
(Model 58) was conceived as a day fighter, two proto- 
types being ordered under the designation XFIH-1 on 
30 September 1949. Designed under the leadership of 
Richard Deagen, the first of these flew on 7 August 1951 
with a Westinghouse XJ40-WE-6 engine rated at 
6,500 lb st (2948 kan) dry and 9,2001b st (4173 kop) 
with afterburning. In the meantime, the requirement 
had been revised to call for limited all-weather capa: 
bility, production being initiated as the F3H-1N before 
‘commencement of prototype trials, The first F3H-1N 
was flown on 24 December 1953 with a J40-WE-8 
engine rated at 7,500 tb st (3 402 kgp) dry and 


NAV 


‘The unsuccessful F3H-1N (above) was superseded by 
the F3H-2 (below), optimised as a strike fighter. 


and. 


(Above) An F3H-2N of VF-131 serving aboard the USS 
Constellation in the late ‘fifties. 


10,500 lb st (4 769 kop) with afterburning, and carrying 
an armament of four 20-mm cannon, Production was 
terminated after completion of 58 aircraft, the F3H-IN 
never entering US Navy service. The 32nd and 34th alr 

frames were completed with the Allison J71-A-2 turbo- 
jet as F3H-2Ns, this power plant being rated at 
9,500 tb st (4.908 kgp) dry and 14,250 lb st (6 462 kap) 
with afterburning. The first of these flew on 23 Apri 
1955, 140 series aircraft subsequently being built and 
armament being augmented by four short-range AIM-9 
Sidewinder AAMs. Eighty F3H-2Ms were produced in 
parallel, these having provision for four medium-range 
AAM-N-2 Sparrow I AAMs. These models were to be 
redesicnated as F-3C and MF-3B respectively in Sep 

tember 1962, They were followed by 239 P3H-2s(F-3Bs) 
optimised as strike fighters and capable of carrying up 
‘to 6,000 th (2 722 kg) of ordnance externally, including 
the Sparrow III and Sidewinder IA AAMs. The Demon 
was phased out of US Navy first-line service in Septem 

ber 1964. The following data relate to the F3H-2 (sub: 

Sequently F-3B), Max speed (clean), 625 mph 
(1.006 km/h) at 35,000 ft (10 670 m), or Mach=0.94, 

693 mph (1 116 ken/h) at sea level, or Mach=0.91, Initial 
climb, 12,410 ft/min (63 m/sec). Combat range (with ex 

ternal fuel), 1,470 mis (2366 km). Empty weight, 

21,287 Ib (9 666 kg). Max loaded weight, 39,000 Ib 
(17 690 kg). Span, 36 ft 4 in (10,77 m), Length, 58 ft 
1114 In (17,97 m). Height, 14 ft 7 n (4,45 m). Wing area, 
619 sq ft (48,21 m*), 


F3H-2M version of the Demon (below) was specially 
‘fitted to carry four AIM-7 Sparrow Is. 


McDONNELL F-101A & F-101C 
VOODOO USA 


Evolved from the XF-88 by ateam led by E M Flesh as a 
deep penetration escort fighter, the Voodoo was the 
subject of an initial production contract on 28 May 1953, 
29 aircraft being ordered as F-1OLAs. The first of these 
flew on 29 September 1954, The F-101A was powered 
by two Pratt & Whitney J57-P-13 turbojets of 
10,200 lb st (4 627 kgp) dry and 15,000 Ib st (6 804 kap) 
with afterburning, and carried a gun armament of four 
20-mm cannon, The 16th and 17th F-101A airframes 


First version of the Voodoo, the F-101A (below) entered 
USAF service at Bergstrom AFB, Texas, in 1957. 


were completed as YRF-101A reconnaissance aircraft, 
35 series RF-101As following. A total of 77 F-101As was 
completed, the single-seat Voodoo being restressed for 
lowraltitude tactical operations owing to changing re- 
quirements. Production continued as the F-101C, the 
first example of this version flying on 21 August 1957, 
three months prior to delivery of the last F-101A. Only 
47 FA01Cs were completed, the last of these being de- 
livered on 27 June 1958, but 166 tactical reconnaissance 
RF-101Cs were delivered, these being similar to the 
RF-101A, but having the strengthened wing structure 
of the F-101C. In addition, 61 F-101As and Cs were later 
modified to RF-101G and H tactical reece aircraft. The 
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‘An F-1018 (above) serving in the summer of 1960 with 
the USAF's 20th Fighter Interceptor Squadron. 


of the F-101Bs were delivered to the RCAF between 
July 1961 and May 1962 as CF-101Bs, A total of 153 
F-101Bs was fitted with an improved fire-control system 
and an IR detection system in place of provision for 
flight refuelling as F-101Fs. Ten F-101Fs delivered to the. 
RCAF received the designation CF-101F, and, in 
1970-71, the remaining nine of these, and the 47 surviv- 
ing CF-101Bs, were exchanged for 56 lower-timed and 
upgraded ex-USAF F-101Bs and another 10 F-101Fs. 
‘Twenty-two of the ex-RCAF CF-101Bs were then modi- 


(Above) F-101A Voodoo penetration escort fighter. 


following data relate to the F-101C. Max speed, 
1,005 mph (1 618 km/h) at 35,000 ft (10 670 m), or 
Mach=1.51. Initial climb, 33,750 ft/min (171.5 m/sec) 
Normal range, 1,315 mis (2116 km). Empty weight, 
26,277 Ib (11919 kg). Loaded weight, 48,908 Ib 
(22 185 kg). Span, 39 ft 8 in (12,09 m). Length, 67 ft § in 
(20,55 m). Height, 18 ft Oin (6,49 m). Wing area, 
968 5 ft (34,19 mx") 


McDONNELL F-101B & F-101F 
VOODOO 


Development of a two-seat all-weather interceptor ver 
sion of the Voodoo was officially initiated in August 
1955 as the F-101B, the first test example flying on 27 
March 1987. The F-101B mated a new tandem two-seat 
forward fuselage with the centre and rear fuselage sec: 
tions, wings and tail assembly of the F-101A. It was fit 
ted with two Pratt & Whitney J57-P-85 turbojets each 
rated at 10,700 lb st (4.854 kgp) dry and 16,900 Ib st 
(7.666 kgp) with afterburning. A Hughes MG-13 fire- 
‘control system was installed and armament initially 
‘comprised four AIM-4 Falcon missiles, two internally 
and two externally on the rotary weapons bay door 
Later, the Falcons were supplemented by two nuclear: 
tipped AIR-2A Genie missiles. Two-seat Voodoo pro- 
duction comprised 401 F-101Bs and 79 F-101Fs, the 
latter having dual controls and combat capability. Some 
F-101Bs modified to have dual controls, but with less 
combat capability, were designated TF-101Bs. Fifty-six 


USA 


(immediately below) F-101A of Bist Tactical Fighter 
Wing at RAF Bentwaters, 1964. (Bottom) CF-101B of 409 
‘Sqn, Canadian Armed Forces, Comox, 1975. 


fied for the reconnaissance réle and employed by the 
‘Nevada Air National Guard as RF-101Bs, USAF oper: 
ation of the two-seat Voodoo in first-line service termi- 
nated in the spring of 1971, after which it remained with 
‘Air National Guard units until 1983, and Canadian first. 
line use of the type ended at the beginning of 1985, Max 
speed, 1,094 mph (1 760 km/h) at 35,000 ft (10 670 m), or 
Mach=1,63. Normal range 1,520 mis (2446 km). Initial 
climb, 36,500 ft/min (186 m/sec). Empty weight, 
28,492 Ib (12 924 kg). Loaded weight, 62,400 Ib 
(23 769 kg), Span, 39 ft 8 in (12,09 m). Length, 67 ft § in 
(20,55 m), Height, 18 ft 0in (6,49 m). Wing area, 
368 sq ft (34,19 m") 


(Above) CF-1018 of Canada’s No 416 “Black Lynx" 
‘squadron and (below) the basically similar F-1018, 


McDONNELL DOUGLAS F-4 
PHANTOM II (US Navy) 


Unquestionably the most significant and successful 
Westem fighter of the ‘sixties, the Phantom Il was able 
to claim uniquity in that it was conceived solely as a 
shipboard warplane yet was to see far wider usage asa 
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non-navalshore-based multi-rOle fighter. Intended spe- 
‘cifically for carrier-based operation by the US Navy, the 
Phantom If (Model 98) was designed by a team led by 
Herman D Barkley, two prototypes being ordered (as 
XF4H-1s) together with five pre-production aircraft on 
25 July 1956. The first XF4H-1 was flown on 27 May 
1958, by which time a follow-on order for 16 FaH-1s had. 
been placed, and successive production contracts fol- 
Jowed its selection in preference to the Vought FBU:-3 
Crusader Ill by the end of that year. A large tandem 
‘two-seat aircraft with all-missile armament, the FaH-1 
was intended to receive paired General Electric J47- 


‘An F-4N Phantom (left) flown by Marine Reserve Sqn 
\VMFA-321 from NAF Andrews, Washington, DC. 
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; GE-8 turbojets each rated at 10,900 lb st (4 944 kgp) dry 
e and 17,000 tb st (7 711 legp) with afterburning. Non 
y availability of this engine dictated installation of the 
: lower-rated J79-GE-2 ot -2A in the first 45 alicraft 


which were designated F4P-1Fs, These became F-4As 
in September 1962, when the final production standard 
F4H-1 with J47-GE-8 engines became the F-4B. Six 
hundred and forty-nine F-48is were to be built hetween 
June 1961 and March 1967 for the US Navy and Marine 
Corps. These had APQ-72 fire-control radar and an 
armament of four or six AIM-9 Sidewinders. Twelve 


(Right top) F-4N of VF-111 “Sundowners” serving 
aboard USS Coral Sea. (Immediately right) F-4D of VF- 


84 “Jolly Rogers” on USS Independence in 1965. 
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F-4Bs wore redesignated as F-4Gs when fitted with 
AN/ASW-21 two-way data link and an automatic 
cartier landing system for service in the Vietnam area 
1965-66. Fory-s examples of a reconnaissan 
version of the F-4B were delivered to the USMC as RF 
4s from May 1965, Three F-4B5 were modified as YF. 
4Js with drooping ailerons, slotted taliplanes. AWG-10 
fve-contiol tad, an AJB-7 bombing system and J79: 
GE-10 engines rated at 17,900 Ib st (8 119 kgp) with 
afterburnung, These modifications were adopted for the 
text production model for the US Navy and Marin 
Corps, a total of 622 F-AJe boing bullt. In the mid 
oventios, 228 FA4Bs were structurally auengthenod 
and fitted with upgraded avionies an F-ANs, and the 
similar structural strengthening of 266 FdJs. the 
application of leading-edge slats, the upgtading of the 
avionics and the installation of modified J79-GE-10B 

nes from 1978 resulted in the F-48, ‘Tho following 
data rolate to the F-4B Max spoed, 1.409 mph (2 413 
km/h) at 45,000 ft (13 715 m), or Mach 2.27 Initial 
climb, 40,800 ft/min (207,26 m/sec). Combat range (four 
Sparrow Ills and one 500-Imp-gall2 270s! drop tank) 
1,800 mis (2 896 km). Empty weight, 27,897 Ib (12 654 
kg), Max loaded weight, 54,800 Ib (24 857 kg), Span, 38 
ft #'/edn (11,71 m). Length, 58 ft 3'/+ in (17.77 m), Height, 
16 ft 3 in (4.95 m), Wing ares, 530 sq ft (49,24 m'), 


(Below) The F-4B Phantom I and (above) an F-4J with 
‘V¥-103 when operating from the USS Saratoga, 


McDONNELL DOUGLAS F4 
PHANTOM II (USAF AND 
EXPORTS) USA 


‘though the Phantom Il was designed specifically for 
shipboard operation, it was announced in March 1962 
that this type was to be adopted by the USAF as its 
standard tactical fighter. Twenty-nine F-4Bs were 
loaned to the USAF and the first version embodying 
changes specified by that service, the F-4C (initially 
F-110A) was flown on 27 May 1963, This differed from 
the US Navy's F-4B in having dual controls, a boom: 
type fight-refuelling system, low-pressure tyres and 
substantially different electronic equipment to suit it 
ot both ait superiority and ground attack rdles 
wines were J79-GE-15s rated at 10,900 tb st (4 944 
gp) dry and 17,000 Ib st (7 711 kgp) with after 
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(Above) An F-4D flown by the 465th TFS, AFRES, from 
‘Tinker AFB, Ohio, (Below) The F-4E Phantom I. 


burning, armament for the air-air rle being basica 
AIM-7 Spatrow II missiles. A total Fal 

was built of which 40 were transferred to Spain 

ther 50: produced for the tactical « aissan 

mission as the RF-4C of which 27 transt ba 

‘ex to South Korea, and'12 to Spain. The F-4D, fi 

on ? December 1968, featsred ant change 


hance ai 
n Ma 
built, including 32 for Iran and 64 
USAF to oa between 1969 and 1 
wore HAAR 1970-197 


anid aan, additional unk, late ptoduction altcrat 
being fitted with wing leading-edge manoeuvre sla 
A total of 1,387 was built J79-GE-17 engines with a 
17,900 Ib wt (8 119 kgp) max wfterburning raking 

fitted and 993 F-4Es were supplied to the USAF, 6 

Tornel (plus 188 ox-USAF), 72 to Tui D ox 
USAF), 177 to Iran and 60 to Greece five P-4E 
vete supplied to South Koroa (st 1 37 as new 
and 36 to Rgypt, ex-USAR a ‘oxamples of a tact 


export of which 1 
ALJ). wight to 
Istael and 
Mitsubish) delivered 198 (including 11 assen 
knockdown kits) to the JASDF as F-4EJs toll 
craft by the parent 


mpany. On 


and plied to Fede 
under the designation F-4E these being optimised for 
the air superionty 161e. The F-4G wa 
warfare adaptation of the F-4B which ¢ 
service late 116 conversions being made 

5,068 was built by th 
an. Of these, USAF Ph 


J, which was phe: 
mentally 1¢ ned a Phantor 
ojets rated at 20,620 Ib (9 3 
(6 146 kgp) military thrust. Cal 
rt flow April 1987 ai 
formance im nents at 
further pre was m™ 
gramme was the Phant 

al and avionics upgrade, the 
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multi-function liquid 
improved ECM sys 
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rystat display 

em First 
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McDONNELL DOUGLAS 
F4 PHANTOM II (UK) 


(immediately below) F-4E of 32nd TFS, 36th TFW at 
Soesterberg in 1970. (Second below) F-4EJ of 301 
Hikotai, 7th Kokudan, JASDF, Hyakuri, 1980. 


(Immediately below) Phantom FGR Mk 2 of No 23 Sqn, 
RAF Wattisham, 1980. (Bottom) Phantom FG Mk 1, 
No 43(F) Sqn, RAF Leuchars, 1980. 


(Above and below) The Phantom FGR Mk 2, the photo- 
graph showing an aircraft of No 56 Sqn, RAK 
the J79, this engine, which was rated at 12,250 1b st 
b st (9 305 kgp) with afte 
aft fuselage redesign, Variou: 
je introduced and the first of tw 
types for the Royal Navy version wai 
wn on 27 June 1966, followed on 17 February 1967 
by the first of two YF-4M prototypes for the RAF yer 
ion, Similarly rated Spey 202 and 203 engines were 
roduced later nating of Spey engine and 
factor 
Dg significant 
to that of it 
Peak 


ake area and some 
her change 
YF-4K pr 


ed, range and ceil 
)-powered counterpart. Nevertheless, 50 

Jered for the RN as Phantom FG Mk 
6 F-4Ma for the RAF as Phantom FOR Mk 2 


ries commen n April and July 1968 respactive 
Basic armament AIM-7 Sparrow III mii 

sinned. In 1977, the remaining FG Mk 18 wor 
i Royal Navy service and trannterted ¢ 
he RAF, continuing in gervice unul 1990. The Spoy 


were augmonted in RAF service in 1984 


dard), ti porated under the designation F 

4 All the service's Phantoms wore 

af { being armed with a mix of AIMOL 

and Sparrow Ill or Sky Flash mixailes and 

the SUU pod. Max. speod, 2 mph 
ken/h) at 36,090 fe (11 000 m), or Mack 


] 
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ange (one 600-Imp gall 
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7'/s tn (17,55 m). Height, 16 ft 1 in (4,90 m). Wing area, 
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McDONNELL DOUGLAS 
F-15A & F-15C EAGLE © 


Uncompromisingly designed for the 
mission, the F-15 tesulted from a USAF-sponsored 
study initiated in 1985. McDonnell Douglas was 

winning contender on 23 December 1969, and the first 
lof 20 R&D aircralt (18 sing 


eaters and two tw 
27 July 1972. First 
the F-15A 
i, the F-15B, 


ordered flew on 


and its two-se 


service in 
ombat 


were powated by two Pratt & Whitney F100-PW-100 
220 Ib 


turbofans of 14,870 lb st (6 745 kap) 
st (10 809 kgp) with maximum 
armament included a built-in 20-mm M61A\1 six-barrel 
rotary cannon. Provision was macde for up to four AIK 
9L/M Sidewinde four AIM-78/M Spariow Av 


jy and 2: 
afterburning 


Manulacture of the initial production versions ot 
Eagle (including FSD aircraft) totalled 365 F-15As and 
9 F-15Bs for the USAF and 19 F-15As and two P-15B 


or lara 
F152 


8 F-15As and six 
nics and the 
cal (FAST 
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Fuel Ani 
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(Above) McDonnell Douglas F-15C Eagle. 


4 Conformal F 
Fobruary 1979, fol 
nm 19 June of that yoar In June 1979, 
{ the PASCID b 4. th 


vol Tanks (C 
wert by the ti 


packs, later 1 
first lew on 
neat F-15D 
production 3a 
model was powered by the F100-PW-220 turbotan, 
ated at 23,770 Ib (10 782 kgp) max and 14,690 Ik 
(6 618 kgp) military thrust While at first sight this 
Appenred to bea retrograde step, the -220 was a mare 
vollable engine. The USAF received 470 F-15C/Ds, 
‘while Israel currently operates 27. Saudi Arabia wa: 
the next export customer and as at early 2001 had 
109 C/Ds in service. Meanwhile Mitsubisti in Japan 
undertook licence manufacture of the G/D from 1980 
fs the F-15J. Currently Japan has 153 F-15Js and 38 
DJa in tho inventory: The first Mitsubishi aircraft flew 
‘on 26 August 1981, and production was complete by 
1992. Also in the 1990s, the AIM-7 Sparrow had 


(Immediately below) An F-18C of 32nd TFS at 
Soesterberg, 1986. (Bottom) F-15A of Sth FIS based 
at Minot AFB, North Dakota, in 1986. 
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48th FIS in the US First Air Force. 


largely 
although 


McDONNELL DOUGLAS 
F-15E EAGLE 


Derived t 


kg) on centreline 
ngential carriers on 
of one 20-mn1 


1¢ starboard wit 
each AIM 


AM 


kgp) Pratt & Whitney F100:PW-220 turbofans each 
boosted to 23,450 Ib st (10 637 kgp) with afterburning, 
aft subsequent to August 1991 were 

28 engines affording an afverburning 
{ 29,000 Ib (13 164 kg). the first P-158 equipped 
with these uprated engines having flown on 2 May 
ativs wore ordorod by latael (90 F 

). Mi (short 
kan/h) at 40,000 ft 
d), 1,518 mph 
radius, 790 mit 
al fuel), 2.765 mls (4 456 
31,700 Ib (14 379 kg) 
36 741 kg 


% spe 


23. Gomt 
m) Range (max exta 
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kan/h), 
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Max loaded weight Dimensions 


(Above and below) The F-15E Strike Eagle, the photo 
depicting the first series aircraft. 


McDONNELL DOUGLAS 
F/A-18A & C HORNET 


USA 


i Dynamics YE-10 was 


declared the winner of the USAF Lightweight Figh 
ompetition. The margins over the opposing Northrop 
YF-17 had been small, but conclusive. Even as the 
JSAF had found F-15s to be unaffordable in sufficient 


USN was in the 


quantities, 60 t same position with, 


A pair of F/A-18A Hornets serving in 1988 with US 
‘Navy VFA-86 “Sidewinders” squadron. 
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the F-14, The Navy and Marines needed to replace no 
fewer than 4 squadrons of Phantoms and Corsairs in 
the near and medium term future. Rather than start 
from scratch, they decided to explore the potential of 
the contenders in the USAF competition. As neither 
company had any experience of cartier aircraft, 
General Dynamics was teamed with Ling Temco 
Vought, and Northrop with McDonnell Douglas. The 
evaluation showed that the Northrop YF-17 had mote 
growth potential to meet the dual needs of the fighter 
and attack missions. In part, this was due to the fact 
that the YF-17 was twinvengined which, in the days 
when engine reliability was not all it later became, was 
a strong influence as a safety factor on long over-water 
flights. McDonnell Douglas basically scaled up the YF- 
17 into a much larger aircraft At the same ume, 
General Electric developed the YF101 turbofan into the 


‘A Marine Corps F/A-18A from VMFA-531 sets off on a 
Red Flag “aggressor” mission. 


much mare powerful F-404. The result was the F/A-18. 
‘There were however three important innovations. The 
FBW system, which in the YF-17 had been analogue, 
became digital, a world first on a production aircraft, 
although mechanical backup to the stabilators gave a 
"get you home" facility at need. Radar was the Hughes 


APG-66, the first multi-mode production radar ever to 
have a programmable signal processor, which allowed 
modes to be modified via software, rather than hard 
wiring. Then came the worlds first “glass cockpit’, in 
which virtually all conventional dials and instruments 
were replaced by three colour multi-function displays 
on which all necessary flight data could be called up at 
the touch of a button, HOTAS was of course obligatory 
Initially the Homet was to be in two variants, the ded 
cated fighter F-18A, and the attack A-18A. However, it 
was soon found that a single aircraft could be made to 
perform both functions with small changes of kit, and 
the dual role designation F/A-18 was adopted. The int 
tual order was for 11 Full Scale Development aircratt 
two of which were to be two-seater conversion trainers. 
These last wete fully combat capable, but carried 
about 600 lb (272 kg) less fue}, First fight took place on 
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IM-7 Sparrow and AIM Sidewinder AAMs are carried 
‘by both the CF-18A (immediately above) and the two- 
it F/A-18B (directly below). 
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18 November 1978, at St Louis. The moderately swept 
wing featured automatic camber, but Its most notioe 
able features were huge, carefully contoured leading 
edge root extensions (LERX), and twin vertical tail sur- 
faces canted outwards and set well forward on the 
fuselage. The LERX were designed both to shed vor 
{oes over the wings to inhibit spanwise airflow, and to 
fact as compression wedges for the engine inlets. This 
however caused problems with siting the M61A Vulcan 
cannon. Whereas both the F-15 and F-16 had it buried 
in a wing toot, this was impossible for the Hornet 
Finally it was located in the nose, with the vibration 
damped so a5 not to interfere with the radar Flight tn 
als were not without problems, but these were over 
‘come. ‘The great success story was the General Electric 
404-400 turbofan, rated at 16,000 Ib (7 258 kgp) max 
and 10,860 Ib (4 925 kgp) military thrust. Unhike the 
‘eatly F100 used by the F-15 and F-16, the F404 proved 
well able to stand up to rough handling. The first set 
vice Hornets reached the Fleet Replacement Air Group 
VFA-125 Rough Raiders in February 1981, and the first 
operational squadron was VMFA-314 Black Knights, 
from Januaty 1983. Standard armament for alt-to-ait 
consisted of two AIM-7 Sparrows and two AIM-9 
Sidewinders, In service, the main problem was that 
while the Hornet was fully dual-tole capable, pilots 
were often not. The answer to this was to assign some 
squadrons to ait combat, the others as ground-attack 
In the export matket, the Hornet was a suocess, even 
though it was usually pitted against the F-16, Australia 
currently operates 71 F/A-1BA/Ba and Canada 60, 
while Spain has 81. Like mout modern fighters, the 
Hornet has been continually upgraded, although #0 
(good was APG-65 that apart from software it remainied 
‘unchanged for a decade. The main changes concerned 
the avionics: mission computers with greater capacity 
improved ECM systems; provision for first six, then 10 
‘AIM-120 Amraam while retaining two Sidewinders on 
wingtip rails; ACES ojection seats, and many other 
things. This resulted in the F/A-18C/D, tho first pro 
duction example of which was rolled out in September 
1967. ‘This also has done well in the export market; 
Finland operates 64 C/Da, Kuwait 40, Switzerland 33, 
Spain has 24 Cx, and Malaysia & Ds. Also in gorvico 
with the USMC are dedicated two-seater F/A-18D 
night attack Hornets, fitted with the Hughes AAR-50 
‘Thermal imaging Navigation Set and the Loral AAS~38 
FLIR taigeting pod. Whetoas most two-seater Hornets 
have dual controls, the Marino F/A-18D has an opti 
mised cockpit for the back seater to handle the sys: 
twms. The F/A-18C/D has had two major updrades, 
Creeping weight growth demanded more power. and 
‘this was provided by the F404-402, first flown in 1991 
‘and rated at 17,700 tb (8 029 kgp) max and 10,860 Ib 
(4.925 kgp) military thrust. Then, from 1994, the APG- 
86 began to be supplanted by the APG-73, which has 
tripled memory capacity and processing speed. It in 
planned to increase the service life of about one quarter 
of the F/A-18C/D fleet until 2019. The following data 
relate to the -402 powered F/A-18C. Max speed hi, Mach 
1.7. Max speed lo, Mach 1.01. Operational ceiling, 50,000 
& (15 239 m). Rato of climb, 60,000 tt/min (264 m/sec). 
Range vaties with payload, atmospheric conditions, and 
fight profile. Empty weight, 23,000 Ib (10. 439 kg) 
Normal takeoff weight, 36,970 lb (16 759 kg), Span, 37 ft 
6 in (11,43 m). Length 56 ft 0 tn (11,43 mm). Height 15 tt 
/ein (466 m). Wing area, 400 sq ft (37,16 m') 


(Below) McDonnell Douglas F/A-18C Hornet. 
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McDONNELL DOUGLAS 
(NOW BOEING) 
F/A-18E/F SUPER HORNET USA 


An F/A-18E Super Hornet (above) displays its larger 
size yet similar profile as it leads an F/A-18C Hornet 
on a training flight. 


McDONNELL DOUGLAS 
AV-8B HARRIER II PLUS USA 


help, it was often t i (Below) Harrier I! Plus of the US Marine Corps. 


MEMEL A.FG.1 Lithuania 
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MESSERSCHMITT 


‘The Kestrel-engined Bf 109 V1 (above) was radical in 
concept when it entered flight test in May 1935. 


MESSERSCHMITT 
Br 109B to D Germany 


Designed under the lea Dipling Willy 

Messerschmitt, the BL 109 wa: first all-metal 

stressed-skin | monocoqui fighter Bf 109Bs (above, top) of 6/JG 132 Richtholen at made for introdi of the Daimler-Benz DB 600 
noplane with eni t ‘Juterbog-Damm, 1937, and (immediately above) at the engines, the first such installation being 
nndercarriage to attain se re © Luftwaffe Schule (Luftkreiskommando II, Berlin) 1939, made in the Bf 109 V10 which flew with a DB GO0Aa 


slls-Royce Kestrel, the fit a e engine in J 
) V1, was flown 

thitd prototypes, the BE 109 V3, powered b 
680 hp Junkers Jumo 210A. January and June 
1936 rospect 0 aircralt was 
ordered as 


1937, This was, to all intent 

prototype of the Bf 109E. Several 

were fitted with the 

quipped DB 600Aa, but the Bi 109 V18 

and subsequent aircraft received the directofuel 

njection DB 601A rated at 1,175 hp. ‘The initial serie 
09E-1 and B:3, ditt 


iN 
ith two 20-mm MG 
first gerieg Bt 109Es wore comploted 
ing del 

use of the following year, with 46 teaching Spain by 

vary 1939. The BI 1098-3 wa: 
juction by the E-4 with improved MG 
a fighter-bomber versi 
1)/250-kg ot four 110 lb/50-kg bombs) anid the 
E-4/N replacing the DB 601Aa engine with a 601N 
affording 1,200 hp. The Bf 109E-5 and £-6 were rocod 
differing in camera equipment, with the 
met having the cannon removed. Production of the 


red duting the 


(Above and below) The Bf 109B, that illustrated by the 
photo serving with 3./JG 334 at Wiesbaden, 1938. 


bangs topsoal 
va cntde (OM Th power boos eyatonh he 10 
had a 1,350 hp DB 601E engine and improved pilot 
MESSERSCHMITT porte of the ir snodelioclusiig 80 ta Suttearisnd. 73 
Br 109E Germany the Soviet Union. Japan 


9 to Bulgaria, 14 
F e outset of Bt 109 design, provision had been 


» and other venty BE 109% 
were transferred fy nclar ain's 
Bjército del Aire. The following data apply to the 
Bt 109E-3. Max speed, 348 mph (560 km/h) at 


the Legion ¢ 


(Above) The first Bf 109D delivered to the Swiss 
Fliegertruppe, and (below) one of the five Bf 109Ds 
delivered to 3,/J 88 of the Legion Condor in Spain. 


‘A Bf 109E-3 (above) serving with the 25 Grupo of the 
23 Regimiento of Spain's Ejército del Aire, 1952. 


A Bf 109E-7 of Jagdgeschwader 5 (above) flying over 
the Northern Sector of the Eastern Front during 
1942. 
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One of eight Bf 109E-3s assembled from spares by 
Doflug at Altenthein for the Swiss Fliegertruppe, 1946. 


14,560 fe (4.440 m). Initial climb, 3,510 f/min (17,89 av 
sec), Max range, 410 mis (660 km). Empty weight, 
4,189 Ib (1.900 kg). Loaded weight, 8,875 lb (2 665 ka). 
Span, 32 ft 444 in (9,87 m). Length, 28 ft 4¥4 in (8,64 m). 
Height, 8 ft 2%4 in (2,50 m), Wing area, 174,05 sqft 
(16,17 m), 


MESSERSCHMITT Br 109T Germany 


‘The BI 1097-2 (above) was a shore-based adaptation of 
the T-1 and was operated by 1/JG 77 from Stavanger. 


‘To meet a requirement for a shipboard fighter for oper: 
ation from the carriers Graf Zeppelin and Peter 
Strasser, a dedicated version of the Bf 109E was de 
veloped as the Bf 109T (the suffix indicating Trager or 
Cartier), The wing span was extended, together with 
the leading-edge slats and ailerons, flap travel was in 
creased, break points were incorporated in the main- 
spar for manual wing folding, and the structure adja- 
cont to the seventh mainframe was strengthened to 
absorb the stresses of an arrester hook. The Fieseler 
Werke was assigned responsibility for development, 
converting 10 Bf 109E-1s to Bf 109T-0 configuration, 
tials being conducted during the winter of 1939-40. Re- 
tractable spoilers were introduced in the upper wing 
surfaces and strengthened undercarriage oleo legs 
were fitted. Sixty series aircraft were ordered as Bt 
1097-48, these differing from the T-0 in having the DB 
601A engine supplanted by the DB 601N, With the de- 
cision to remove all carrier-associated equipment and 
operate the fighters from short strips as land-based air- 
craft these were redesignated as Bf 109T-25. The first 
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(Above) The Bf 109T-1, a shipboard Bt 109E version. 


was completed in the early spring of 1941, and the Bf 
109T-2 equipped /JG 77 operating from Stavanger 
Sola, some remaining in service (with IV/JG 5) until the 
end of 1944. Max speed, 357 mph (575 kaw/h) at 19,685 ft 
(6000 m), Initial climb, 3,346 ft/min (17,00 m/sec). Max 
range (with auxiliary tank), 568 mis (915 km). Empty 
weight, 4,409 Ib (2000 kg). Max loaded weight 
6.768 lb (3.078 kg). Span, 36 fe 4¥4 in (11,08 m). Length. 
28 ft 9in (8,76 m). Height, 8 fe 6¥2 in (2,60 m). Wing 
area, 188.37 sq ft (17,50 m*). 


MESSERSCHMITT Br 109F Germany 


‘A programme of aerodynamic refinement of the basic 
Bf 109 design. initiated early in 1940 to take full advan- 

tage of DB 601 engine power increases, resulted in the 
Bf 109F. Substantial changes were made to the geom- 

‘etry of the high-lift devices and the radiators. A deeper, 

more symmetrical engine cowling was adopted, this 
being mated with an enlarged propeller spinner. Rud- 
der area was reduced, the tailplane bracing struts elim- 
inated and numerous other modifications applied. The 
first of four F-series prototypes was the Bf 109 V21 (the 


(Immediately below) A Bf 109F-4/Trop of I1/JG 27 at 
‘Sanyet, September 1942, and (bottom) an F-2/Trop of 
VSG 77 at Comiso, Sicily, during summer 1942. 


4 


others being the V22, V23 and V2) and the intention 
was to standardise on the 1,350 hp DB 601E engine with 
a 20-mm MG 161 cannon firing through the propeller 
shaft, the wing-mounted MG FF cannon being dis- 
carded. Neither engine nor cannon was available for 
pre-series BI 109F-0 fighters delivered in the autumn of 
1940, these having the 1,200 hp DB 601N and an engine- 
mounted MG FF/M cannon coupled with two 7,9-mm 
machine guns. The series Bf 109F-1, which appeared in 
‘November 1940, had a similar engine and armament, 
the Bf 109F-2 differing in having a 15-mm MG 151 in 
place of the MG FF/M. The availability of the DB 601E 
engine at the beginning of 1942 resulted in the Bi 
109F-3, quickly followed by the F-4 in which the calibre 
of the MG 151 was increased from 16-mm to 20-mm. 
Variants were the topicalised F-4/Trop and fighter- 
bomber F-4/B, while the F-4/R1 introduced a pair of 
20-mm MG 151s in underwing gondolas, The Bt 
109F-4/Z featured nitrous oxide (GM 1) boost, and the Bf 
109F-5 and F-6 were tactical reconnaissance models, 
the former having the engine-mounted cannon re- 
moved. Production of the F-series was already phasing 
out by the end of 1941, but was to continue until mid: 
1942, substantially more than 2,000 having been manu 
factured. From 1942, ex-Luftwaffe BF 109F-4s were 
flown by the ait forces of Spain, Italy and Hungary. The 
following data relate to the Bf 109F-4. Max speed, 
‘988 mph (624 kan/h) at 21,325 ft (6 500 m). Initial climb, 
4,360 fe’min (22,1 m/sec). Range (with auxiliary tank), 
528 mis (850 km). Empty equipped weight, 5,269 Ib 
(2590 kg). Max loaded weight, 6,872 lb (3 117 kg). Span, 
32 ft 6¥2 in (9,92 m), Length, 29 ft 2¥4 in (8,90 m). 
Height, 8 ft 614 in (2,60 m). Wing area, 173.30 sq ft 


(16,10), 
i 


‘ABE 109F-4/R1 (above) landing in Tunisia in 1943, and 
(below) a three-view drawing of the basic Bf 109F, 


MESSERSCHMITT Br 109G Germany 


Destined to become numerically the most important of 
all models of the Bf 109 fighter, the Bf 109G was evolved 
to use the more powerful and heavier DB 605 engine 
and to make provision for cockpit pressurisation. A pte- 

series batch of Bf 109G-0 fighters was begun in the lato 
summer of 1941, the first example being completed in 
October and the series Bf 109G-1 appearing during the 
following spring. The Bf 109G-1 and G-2 (the latter lack 

ing cabin pressurisation) were produced in parallel, 
‘were powered by the 1,475 hp DB 605A-1 engine with 
GM 1 boost and carried an armament of one 20-mm MG 
161cannon and two 7,9-mm machine guns, The G-3 and 
G-4 differed in having wider mainwheel tyres and later 
radio, the G-4 being a photo-recce variant. The G-1/ 
‘Trop had 13-mm guns in place of the 7,9-mm weapons, 
all subsequent variants standardising on the larger: 

calibre guns. These commenced with the Bf 109G-5 de- 

livered with both the DB 605A and GM 1 combination, 


and with the DB 605AS which featured a larger super 
charger. The G-5/U2 differed in having a wooden tail 
plans. From the late autumn of 1942, the Bf 109G-6 
reached the assembly lines, this being the first 
standard" model capable of accepting various Rust 
satze (Field Conversion Sets) and usually powered by 
the DB 605AM with MW 50 (methanol-water) boost, the 
engine-mounted cannon being either a 20-mm MG 151 
or a 30-mm MK 108. Fitted with a Rdstsatz for a §61-Ib 
(250-kg) bomb, the fighter was designated Bt 
109G-6/R1; with two 21-cm mortars it became the 
G-6/R2; with two additional 30-mm MX 108 cannon 
underwing {t was the G-6/R4 and with these replaced 
by 20-mm MG 181s it was the G-6/R6. The Bf 109G-6/N 
was a specially-equipped version for nocturnal opera: 
ions and the Bf 109G-8 was a recce version of the G-6, 
the G-8/U2 and U3 having GM 1 and MW 50 boost re- 
spectively. By 1944, two new models were being de- 
veloped, the Bf 1090-10 and G-14, the latter preceding 
the former into service, The G-10 was powered by the 
new DB 605D engine, while the G-14 represented an 
attempt to standardise all the progressive refinements 
that had been applied to DB 605A- and AM-engined 
models, The DB 606D engine of the Bf 109G-10 provided 
41,850 hp, the basic armament of this sub-type of the 
fighter being twin 13-mm guns and a single 20-mm or 
30-mm cannon, and, in clean condition, max speed was 
426 mph (685 knv/h) at 24,280 ft (7 400 m), In excess of 
30,000 G-séries Bf 109 fighters were produced, includ! 
ing licence manufacture in Hungary and Romania. Bf 
109Gs were used by most of the air arms flying along 
side the Luftwaffe, In addition, 160 were supplied to 


‘The Bf 109G-14 (above) and an HA-1112-MIL (below) 
flown April 1982 with DB 605 to represent the Bf 1096. 


(Above, top) Bf 1096-6 of 14th Slovak Sqn, Crimea, 
spring 1943, and (immediately above) G-14/U2 of the 
Hungarian 101 Fighter Group, Germany, April 1945, 


Finland and 12 to Switzerland. The following data re- 
late to the Bf 109G-6. Max speed, 386 mph (621 km/h) at 
22,640 ft (6 900 m). Initial climb, 3,346 ft’min (17,00 m/ 
sec), Range (with auxiliary tank), 620 mls (998 km). 

Empty equipped weight, 5,893 lb (2673 kg). Max 
loaded weight, 7.496 Ib (3 400 kg). Span, 32 ft 632 in 
(9,92 m). Length, 29 ft 7% tn (9,03 m). Height, 8 ft 24 in 
(2,50 m). Wing area, 173.30.sq ft (16,10 m’). 


A BI 1096-5 of 7./JG 27 (above) flying over Eastern 
‘Mediterranean, late 1943, and (below) a G-6/R6 with IT 
Gruppe of JG 26 operating in France, autumn 1942. 


MESSERSCHMITT Br 109H Germany 


At the beginning of 1943, work was proceeding on the 
development of a dedicated high-altitude fighter based. 
‘on the Bf 109P. Designated Bf 109H, this was essentially 
a Bf 109F airframe with a higher-rated DB 601 engine 
and a parallel-chord centre section inserted in the 
wing, increasing overall span to 39 ft 1 in (11,92 m), A 


MESSERSCHMITT 


demand for improved service ceiling resulted in the de- 
cision to adopt the DB 628A engine, which, with an in 

duction cooler and two-stage mechanical super 

charger, promised 1,580 hp at 6,560 ft (2000 m), This 
‘engine was mated with a broad-bladed propeller anda 
ducted spinner, the forward fuselage being lengthened 
by 2 6¥4 in (78 cm) and the co being restored by mov- 
ing forward the wing attachment points and enlarging 
the tail. These modifications were applied to a Bf 
109G- airframe which entered flight test in June 1943 
as the Bf 109H V54. Work had meanwhile been proceed 

ing on the adaptation of anumber of Bf 109F-4 airframes 
for flight development purposes as Bf 109H-0s. Apart 
from the addition of the parallel-chord wing centre sec 

tion and an extended, strut-braced tailplane, the Bf 
1094-0 was similar to the Bf 109F-4/2, retaining the DB 
8018-1 engine with GM 1 boost and the armament of 
one 20-mm cannon and two 7,9-mm machine guns, The 
generally similar Bf 109H-1s that followed were based 
on the Bf 109G-6 airframe and DB 605A engine with GM 
1 boost, armament being identical to that of the H-0, 


(Above) The Bf 10981 high-altitude fighter. 


Soveral Bf 109H-18 were delivered to a service eval 

luation unit early in 1944, Development of the Bf 109H 
was discontinued in favour of the Ta 152H, but, in the 
meantime, one further prototype had been completed 
as the Bt 109H V56, which, first own on 22 December 
1943, had a DB 605B engine with the larger DB 603, 
Supercharger. The following data relate to this last 

mentioned aircraft. Max speed, 427 mph (687 km/h) 
Service ceiling, 44,290 ft (13 500m). Empty equipped 
weight, 6,338 lb (2875 kg). Loaded weight, 7.804 Ib 
(3.540 kg). Span, 43 ft 6 in (13,26 m). Length, 33 ft 743 in 
(10,55 m). Height, 10 ft 712 in (3,24 m). Wing area, 

236,73 sq ft (21,90 m*) 


MESSERSCHMITT Br 109K Germany 


‘The final production version of the Bf 109 represented 
an attempt to reduce the number of sub-types and 
modifications, and standardise on a basic model to 
which all facilities devoted to the production of this 
fighter would convert. Designated Bf 109K, it was 
based on the Bf 109G-10 airframe, but embodied as 
standard certain of the progressive changes introduced 
‘as Umrist-Bausatze (Factory Conversion Sets) as well 
48 some minor aerodynamic refinements, The pre- 
series Bf 109K-0 appeared in September 1944, powered 
bythe DB 605DB engine, but the only sub-type to attain 
series production was the Bf 109K-4 powered by the 
1,800 hp DB 605DCM and deliveries of which began in 
October 1944, Standard armament consisted of an 
‘engine-mounted 30-mm MK 108 cannon and two fuse: 
lage-mounted 13-mm MG 131 machine guns, and this 
‘could be augmented by a pair of 20-mm MG 151 cannon 


A Bf 109K-4 (below) seen in May 1945 and believed to 
have been on the strength of f Gruppe of JG 51. 
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BE 109K-4s (above, top) of I Gruppe of JG 27 at Rhett 
and (Immediately above) 11 Gruppe of JG 77 at 
BUnninghardt, both during December 1944. 


underwing (Bf 109K-4/R4), Late production Bf 109K-4s 
replaced the MK 108 cannon with an MK 103 of similar 
calibre, this being standardised by the Bf 109K-6 which 
also carried a pair of MK 108s mounted intemally in the 
wings. Only a handful of BF 109K-6s reached the Luft: 
warfe, but some 700 examples of the K-4 had been com: 
pleted when production of the Bf 109 came to an end 
‘with the collapse of Germany in 1945, These data apply 
to the BE 109K-4, Max speed, 452 mph (727 km/h) at 
19,685 ft (6.000 m). Initial climb rate, 4820 ft/min 
(24,5 m/sec), Rango, 356 mis (573 km). Empty equipped 
weight, 6,070 lb (2753 kg). Loaded weight, 7,410 Ib 
(3361 kg). Span, 22 ft 6¥> in (9,92 m), Length, 29 ft 
(9.03 m), Height, 8ft 202 in (2,60 m). Wing 
173.30 9q ft (16,10 m°), 


(Below) The Bf 109K-4, delivered from October 1944. 


engines of 730 hp at 3,280 {t(1 000 m) as BE110B:0s. The 
first of the similarly-powered production B! 110B-ts fol 
lowed in July 1938. The armament of the Bf 110B-1 com 
prised two 20-mm MG FF cannon and four 7.9-mm 
machine guns in the nose, and a single 7,9-mm gun in 
the rear cockpit. The Jumo-engined B-series were con- 
sidered as interim aircraft pending availability of the 
DB 60!-engined C-series, and only some 45 were com- 
pleted. Of these, several were delivered as Bf 1108-25 
with cannon removed and camera installed, and most 
wore later modified as Bf 110B-3 trainers. Max speed, 
283 mph (455 ken/h) at 13.125 ft (4 000 m). Max range, 
1,070 mis (1 720 km), Max loaded weight. 12,562 Ib 
(5 700 kg). Span, 55 ft 5¥s in (16,90 m). Length, 43 ft 4 in 
(12,60 m). Height, 11 ft 4% in (3,47 m). Wing area, 
418.72 5 ft (38,90 1") 


MESSERSCHMITT 


Br 110C ro Br 110F Germany 


With the clearance of the DB G01A-1 engine for service, 
production of the Bf 110B gave place to the Bf 110C, 
which, apart from power plant, differed from its pre- 
decessor in only minor respects. A pre-series of 10 Bf 
M0C-0 fighters was delivered in early January 1939, the 
initial production version, the Bf 110C-1, following 
before the month's end. Armed with two 20-mm MG FF 
‘cannon and four 7,9-mm machine guns in the nose, plus 
an additional 7,9-mm weapon on a flexible mount, the 
Bf 110C-1 was powered by two DB 601A-1 engines each 
rated at 1,050 hp for take-off. The Bf 110C-2 differed 
from the C-1 in radio equipment; the C-3 had improved, 
MG FF cannon and the C-4 introduced armout for pilot 
and gunner. With the provision of bomb racks and sub- 
stitution of 1,200 hp DB 601N engines, the last-men’ 
tioned sub-type became the Bf 10C-4/B, a parallel de- 
velopment being the C-5 dedicated reconnaissance 
model with DB 601A-Is and C-6/N with DB 601Ns. 


‘The 26th Bf 110C-1 built under sub-contract by Focke 
Wulf (above), and a Bf 110C-3 (below) of 11 Gruppe of 2G 
76, the so-called Haifischgruppe. 


(Above) The Bf 110B and (below) the Bt 1108-01 
delivered without armament in the spring of 1938, 


MESSERSCHMITT 
Br 110A & Br 110B 


‘The Bf 110 was designed as a three-seat strategic 
fighter, or Zerstdrer: a warplane possessing sufficient 
performance and armament for deep-penetration 
offensive sorties, bomber escort missions and the 
mounting of long-distance standing patrols. Conceived 
around the Daimler-Benz DB 600, the first of three pro- 
totypes, the Bf 110 V1, was flown with two of these 
engines on 12 May 1936, The decision toreplace the car 
urettor-equipped DB 600 with the direct-fuel-injection 
DB 601, and the delays in Daimler-Benz engine avail 
ability in consequence, dictated installation of the 
680 hp Junkers Jumo 210Da in the four examples of the 
pre-sories Bf 110-0. All of these were assigned Ver 
suchs numbers and featured revised nose contours, the 
first, the Bf 110 V4, flying on 21 January 1938, Ten addi 
tional pre:series aircraft were powered by Jumo 210Ga 


The Bf 110 V3 (below) introduced three-bladed 
propellers and abbreviated engine nacelle tails. 
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Several BI 110C-3s were fitted with flush-fitting ventral 
fuel tanks as Bf 110D-0s, the series version being the 
D-/Ri, the D-1/R2 replacing the ventral tank with two 
Jettinonable wing tanks. The D-1/U1 was a night fight: 
ing version with infra-red sensor, The Bf 1100-6 te: 
placed the twin 20-mm cannon with @ single 30-mm 
weapon, and the C-7 was a fighter-bomber version 
with DB 601N engines, while the D-2 differed from the 
D-1/R2in having bomb racks. The D-3 had increased ex: 
temal fuel capacity for the shipping esoort role, In- 
troduced during the spring of 1941, the Bf 1108 featured 
four bomb racks under the outer wing panels, the E-0 
and early E-1 retaining DB 601A engines, but the DB 
601N soon being standardised. Versions were the 
E-1/U1 night fighter, the £-1/02 with crew increased 


(Above) Bf 110D-3 of 4/2G 76, Iraq, May 1941, and 
(below) a BE 110E-1/R4 of 8/2 26 in September 1942 
under Fliegerfiihrer Atrika, 


from two to three members, the E-2 having a dinghy 
housing in the tail and the E-3 being a recce model with 
cannon and bomb racks deleted. The Bf 110F was a 
derivative with 1,350 hp DB 601F engines. The F-1 had 
increased armour protection for the crew; the F-2 had 
the bomb racks removed: the F-3 was a recce equiva: 

lent and the F-4 was a night fighter with the standard 
armament supplemented by twin 30-mm cannon in a 
ventral tray. The Bf 110F-4/U1 had the ventral tray re 

placed by a pair of upward-firing 30-mm cannon in a so- 

called "schrage Musik’ installation, and the F-4a re- 
placed the forward-firing 20-mm MG FF cannon with 
MG 161 cannon of similar calibre and carried FuG 202 
Intercept radar The following data relate to the DB 
G01F-powered Bf 110F-2, Max speed, 352 mph 
(566 km/h) at 17,700 ft (5395 m). Time to 19,688 ft 
(6000 m), 9.2min. Max range (intemal fuel), 745 mls 
(1200 km). Empty equipped weight. 12,346 Ib 
(5 600 keg). Normal loaded weight, 15,873 lb (7 200 kg). 
Span, 53 ft 3% in (16,26 m). Length, 39 ft 714 in 
(12,07 m). Height, 13 ft 6% in (4,13 m). Wing area, 

413.93 8q ft (38,40 m:) 


MESSERSCHMITT Br 110G Germany 


A BE 110G-4b/R3 (above) serving as test-bed for revised 
‘SN-2 radar array of the G-4d/R3. 


Reinstatement of the Bf 110 in full-scale production in 
1942 resulted in impetus being placed behind a more 
powerful and more versatile version of the fighter, the 
Bf 110G. Work on this had begun in the summer of 1941. 
‘The 1,478 hp DB 605B-1 engine was standardised, the 
first series model being the Bf 110G-2 dual-rble (des- 
troyer or heavy fighter-bomber) version, of which de- 
liveries began in May 1942. Basic forward-firing arma. 
ment remained a pair of 20-mm cannon and a quartet of 
7.9-mm guns, but a twin 7,9-mm MG 812 installation 
was provided in the rear cockpit, and two bomb racks 
beneath the fuselage were interchangeable with a tray 
containing two additional forward-firing 20-mm 
cannon, Gun armament was varied by application of 
Rustsétze (Field Conversion Sets), the standard 20-mm 
weapons being removed and a single 37-mm cannon 
being mounted beneath the fuselage (Bf 110G-2/Ri), 
the four 7,9-mm guns being removed and replaced by 
‘twin 30-mm cannon (Bf 110G-2/R3), or both Rustsdtze 
being applied (Bf 110G-2/RS). Evolved in parallel were 
the Bf 110G-3 long-range reconnaissance fighter and 
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(Below) The Bt 110G-4c/R3 and (above) a G-44/R3 
reserved in the RAF's “Battle of Britain” Museum, 


the Bf 110G-4 night fighter. The former had forward: 
firing armament restricted to the 7,9-mm weapons (ex- 
cept when Rustsatz 3 was applied), but the rear-firing 
MG 812 was augmented by a fixed 20-mm cannon. The 
BI 1106-4 carried standard fixed forward-firing arma- 
‘ment in its basic form, the intercept radar being in- 
stalled as Umrust-Bausatze (Factory Conversion Sets), 
the Bf 110G-4/U5 having FuG 212 Lichtenstein C-1 and 
the Bf 110G-4/U6 having FuG 221a Rosendaal-Halbe. 
When, in the autumn of 1943, the Lichtenstein C-1 was 
standardised on the assembly line, the bas:: wight 
fighter became the Bf 110G-4a, and with introduction of 
Lichtenstein SN-2 this became the Bt 110G-4b, various 
Rastsdtze being added (eg, Bf 110G-4b/R1, R3, etc) 
With the Lichtenstein C-1 discarded and only the SN-2 
fitted, the fighter became the Bf 110G-4c, production 
terminating with the Bf 110G-4d/R3 which differed from 
the -40/R3 in having a reduced-drag aerial array. The 
last BE 110G was completed in March 1945, bringing 
total production of this fighter (all versions) to approxi 
mately 6,050 aircraft. The following data relate to the Bf 
110G-4c/R3. Max speed, 342 mph (550 km/h) at 
22,900 ft (6 980 m). Max climb, 2,170 ft/min (11,0 mysec). 
‘Max range (internal fuel), 560 mis (900 km). Empty 
equipped weight, 11,230 lb (5 094 kg). Max loaded 
weight, 21,799 Ib (9 888 kg). Span, 53 ft 3% in (16,25 m). 
Length (including antennae), 42 ft 9% in (13,05 m). 
Height, 13 ft 812 in (4,18 m). Wing area, 413.33 sqft 
(38,40 mm’). 


110G-4s of (above) 8. Staffel of NJG 3 and (below) 
7 Staffel of NJG 4, the latter serving in N-W Germany, 
1943-44 


MESSERSCHMITT Me 209 Germany 


A single-seat fighter derivative of an aircraft designed 
solely for an attempt on the world absolute speed 
record, the Me 209 V4, first flown on 12 May 1939, pos 
sessed little commonality with its progenitor other than 
the fuselage. The Me 209 V3, which had first flown on 1 
August 1938, and had succeeded in raising the record 
to 469.22 mph (755,11 km/h) on 26 April 1939, was 
powered by a special Daimler-Benz DB 601ARJ with a 
max output of 1,650 hp boosted for one minute to 
2.300 hp by the use of methyl alcohol as an additive 
‘The Me 209 V4 was (initially) fitted with a standard DB 
601A engine, featured an entirely new, longer-span 
wing, enlarged vertical tail surfaces and a shorter 
undercarriage. It had provision for an armament of one 
20-mm MG FF/M cannon and two 7,9-mm MG 17 
machine guns, Surface evaporation cooling gave place 
to orthodox radiators after the eighth test fight; the 
wing leading-edge slots were replaced by cambered 
surfaces; the tail was further enlarged and the wing 
span was progressively increased. During the summer 
of 1940, a 1,200 hp DB 601N engine was installed. Poor 
handling characteristics, persistent engine overheat 
ing and inadequate performance eventually led to the 
abandonment of further development in favour of an 
entirely new design, the Me 209 Il (which see). Louced 
weight (initial), 4,806 hb (2 180 kg). (definitive), 6,173 Ib 
(2.800 kg). Span (initial), 30 tt 5% in (9,29 m), (defn 
itive), 32 ft 11\ in (10,04 m). Wing area (initial). 
119.16 5q ft (11,07 m*) 


(Above and below) The Me 209 V4 demonstrated poor 
handling characteristics and inadequate performance. 


MESSERSCHMITT 
Me 210A 


Conceived as a successor to the Bf 110 in the Zerstérer 
role, the Me 210 was first projected in 1937, when the 
earlier aircraft was still in prototype status, The first 
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‘One of the last Me 210A-1s completed (above) under 
test with new rear fuselage in the summer of 1942. 


prototype, the Me 210 V1, was flown on 5 September 
1939, From the outset, the new aircraft displayed un 
satisfactory handling characteristics, and successive 
prototypes were to be subjected to continuous modifi 
cation which failed to eradicate entirely the undesir 
able features of the new Zerstorer. Nevertheless, de- 
liveries of a large pre-series — which, in the event, was 
to embrace no fewer than 94 aircraft — began in April 
1941. These Me 210A-Os were primarily two-seat 
fighters with secondary dive-bombing capability, and 
work began on two series production versions, the Me 
210A-1 Zerstorer with secondary fighter-bomber cap- 
abilities and the Me 2104-2 dive bomber with second: 
ary Zerstorer potential. These were powered by the 


1,350 hp DB 601F engine and carried an armament of 
two 20-mm MG 151 cannon and two 7,9-mm MG 17 
machine guns firing forward, and two 13-mm MG 131 
machine guns in remotely-controlled lateral barbettes 
firing aft. Production was halted at the end of January 
1942, after completion of 90 Me 210A-1s, a further 370 
being in various stages of construction at that time 
Despite the decision to stop production, development 
of the Me 210A continued and stability problems were 
resolved by lengthening the rear fuselage and mark- 
edly increasing its depth from a point immediately aft 
ofthe cockpit. Together with automatic wing slots, this 
modification was first flown on the Me 210 V17 on 14 
March 1942, Further revision was to result in the more 
powerful Me 410, but, pending availability of this type, 
existing Me 210As and those that had attained an 
advanced stage in assembly when production was 
halted were fitted with a new rear fuselage, wing slots 
and parallel-bar-type wing air brakes, and placed in 
service, mostly with Zerstorergruppen. The following 
data relate to the definitive Me 210A-1, Max speed, 
350 mph (563 km/h) at 17,820 ft (5 430 m). Time to 
13,125 ft (4000 m), 7.5 min. Max range, 1,130 mis 
(1820 km). Empty equipped weight, 15,586 1b 
(7070 kg). Max loaded weight, 21,397 Ib (9 705 kg). 
‘Span, 53 ft 74 in (16,34 m). Length, 39 ft 9¥ in (12,12 m), 
Height, 14 ft 0% in (4,28 m). Wing area, 389.66 sq ft 
(36.20 m*) 


‘The Me 210A-1 (above and below), that depicted by the 
photo belonging to Gruppenstab of 111/ZG 1. 
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Me 210C 


Under the German-Hungarian Mutual Armament Pro- 
gramme, a factory was established at Horthyliget spe- 
cifically for manufacture of the Me 210 for the Magyar 
Kirdlyi Legieré (Royal Hungarian Air Force) or MKL. An 
advanced stage in production preparations had been 
reached when Me 210 production was halted in Ger 
many, Rather than accept the delays that would have 
resulted from retooling for another type, the Hungar 
Jans elected to produce a more powerful version of the 
Me 210 embodying the improvements incorporated in 
the Me210 V17. Designated Me 210C by the parent com- 
pany, this was powered by two 1,475hp DB 605B 
‘engines and two production versions were proposed, 
the Me 210Ca-1 combining the tasks of Zerstorer and 
dive bomber, and the Me 210C-1 long-range reconnais: 
sance aircraft with secondary Zerstérer capability. T 
Me 210C possessed a similar armament to that of the 
Me 210A, and deliveries from the Duna Repulogépgyar 
commenced at the beginning of 1943, the intention 
being to supply two-thirds to the Luftwaffe and one- 
third to the MKL. When Hungarian production of the 
Me 210C was halted in March 1944, a total of 267 had 
been completed of which 108 had been transferred to 
the Luftwaffe with which they enjoyed a relatively brief 
operational career before being supplanted by Me 410s, 
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The Me 210Ca-1 (above and below) built by the Duna 
Repilldgépayar and seen here in service with Hungary 
was also supplied to the Luftwaffe. 


Max speed, 359 mph (578 kuv/h) at 21,400 ft (6 20 m). 
‘Max range, 1,075 mls (1730 km). Empty equipped 


weight, 16,055 Ib (7 283 kg). Loaded weight, 21,482 Ib 
(9744 kg). Dimensions as for Me 210A. 
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Me 262A Germany 
Although pre-empted by the Heinkel He 280 as the 
‘world's first turbojet-powered fighter to fly, the Me 262 


was destined to become the first such fighter to attain 
service status. The first of five prototypes, the Me 262 
V1. was flown on 18 April 1941, albeit with a Jumo 210 
piston engine in lieu of its intended power plant owing 
toa delay in the availability of flight-cleared turbojets. 
An example was eventually to fly purely on turbojet 
power on 18 July 1942, when the third prototype, the 
Me 262 V3, flew with two Junkers Jumo 004A turbojets, 
Thirty pre-series Me 262A-0 airframes were laid down. 
most of these being assigned Versuichs numbers com 
mencing with the Me 262 V6 flown on 17 October 1943, 
All but one (the V3) of the first eight Versuchs aircraft 
were lost during the flight test programme, these sub 
sequently being replaced by additional test aircraft as 
the Me 262 V1 Ers (indicating Ersatz or Substitute) et 
seq. The first series production model, the Me 262A-1a 
eptor, known semi-officially as the 


single-seat inte: 


(Above, top) Me 262A-2a of KG §1, and (above) 
Me 262A-2a/U1 of Erprobungskommando Schenck. 
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Schwalbe (Swallow), was powered by two 1,980 Ib st 
(900 kgp) Jumo 0048-1 (-2 or -3) turbojets. It carried an 
armament of four 30-mm MK 108 cannon, later aug 
mented with 12 56mm R4M rocket missiles on racks 
beneath each wing. The application of certain Umriist 
Bausatze (Factory Conversion Sets) resulted in the Me 
262A-1a/U1 (revised armament comprising two MK 
103s replacing two of the MK 108s and the addition of 
two 20-mm MG 161s), U2 (addition of FuG 125 Hermine) 
and US (armament replaced by two Rb §0/30 cameras), 
Adapted to carry one 1,102-Ib (500-kg) or two 551-1b 
(250-kg) bombs for the fighter-bomber role as the Me 
262A-2a, it was known as the Sturmvogel (Stormbird), 
The Me 262A-2a/U1 had gun armament restricted to 
two 30-mm MK 108s to provide accommodation for a 
TSA dive-bombing aid, and the U2 had provision for a 
second crew member to operate a gyro-stabilised Lotfe 
7H bomb sight. The Me 262A-1b exchanged the 
standard Revi 16B reflector sight for an EZ 42 gyro- 
scopic sight. The Luftwaffe accepted its frst 28 produc 

jon Me 262As in June 1944, the EKdo 262 trials untt fly 
ing {ts first intercept missions with the jot fighter 


(Above and below) The Me 262A-1a, the first sories 
model, known semi-officially as the Schwalbe. 


(Below) An Me 262A-1a proserved in the “Planes of 
Fame" collection at the Air Museum, Chino, California. 
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during the course of that month, and 315 aircraft had 
been accepted by the beginning of November, with a 
further 1,065 being delivered by the end of April 1945. 
The following data relate to the Me 262A-la. Max 
speed, 640 mph (870 kin/h) at 19,685 ft (6 000 m). Initial 
climb, 3,937 ft/min (20 m/sec). Range (normal internal 
fuel), 652 mils (1 050 km) at 29,530 fe (9000 m). Empty 
‘equipped weight, 9,742 Ib (4420kg). Normal loacied 
weight, 14,101 Ib (6 396 kg). Span, 41 ft O'9 in (12.51 m). 
Length, 34 ft 91% in (10,60m). Height, 11 ft 6% in 
(3,83 m). Wing area, 233.58 sq ft (21,70 n°) 


MESSERSCHMITT 
Me 262B 


‘An Me 262B-1a/U11 (above) and the Me 262B-2a (below) 
of which only one prototype was allegedly flown. 


Adaptation of the Me 262 for the nocturnal intercept 
Ole Was initiated in the autumn of 1944, when the Me 
2628-2 wan proposed as a derivative of the Me 262B-1a 
tandem two-seat conversion trainer, This trainer, frst 
flown in prototype form as the Me 262 S65 in April 1944, 
differed fundamentally from the Me 262A in omitting 
the rear main fuselage fuel tank in favour of a second 
cockpit for the instructor, all but 63 Imp gal (240 1) of the 
fuel loss being restored by suspending two tanks from 
the so-called Wikingerschiff pylons beneath the for 

ward fuselage, Tt was intended thst the Me 2628-2 
fighter would differ from the B-1a trainer in having 
additional fuselage sections inserted fore and aft of the 
cockpits, increasing overall length by 3ft 11% in 
(1,20 m) and permitting reinstatement of the rear main 
fuselage tank. On 5 October 1944, however, it was pro 

posed that, as an interim measure, the Me 262B-1a 
trainer, itself, be utilised for the night fighting mission. 

‘This was to be effected by installing FuG 218 Neptun V 
intercept radar with its associated Hirschgeweih aerial 
array and FuG 360 Naxos Z for homing onto H2S emis- 
sions, the standard quartet of 30-mm MK 108 cannon 
being retained. The adaptation of trainers to Me 
2628-1a/U1 night fighter configuration was undertaken 
by the DLH workshops at Berlin-Staaken, but there are 
records of only seven actually attaining service status 
(with 10,/NJG 11), The definitive night fighting Me 
2828-2a was proposed in two forms. one possessing 
similar radar to that of the B-1a/U1 and the other having 
centimetric FuG 240/1 Berlin N-1a. Armament was tobe 
augmented by two additional 30-mm MK 108 cannon in 
a “schrage Musik arrangement. The frst FuG 218 

‘equipped Me 2628-2a allegedly fleve in late March 1945, 
but the FuG 240-equipped second aircraft was still in 
‘assembly at the time of Germany's collapse. The follow: 


ing data relate to the Me 2628-2. Max speed. 522 mph 
(840 km/h) at 19,685 ft (6000 m). Empty equipped 
weight, 10,502 Ib (4 764 kg), Normal loaded weight, 
15,652 Ib (7 100 kg), Span, 41 ft O's in (12,51 m). Length. 

‘38 ft 644 in (11,75 m). Height, 11 fr 6% in (3,83 m). Wing 
‘area, 233,58 sq ft (21,70 m"). 


MESSERSCHMITT 
Me 262C 


In the summer of 1944, considerable importance was 
assigned to rocket-boosted versions of the Me 262 
under the Heimatschitzer (Home Protector) pro- 
gramme, itself an outgrowth of the Interzeptor pro- 
gramme for fast-climbing mixed-power versions of the 
Messerschmitt fighter dating back to mid-1943. The 
initial version, the Me 262C-1a Heimatschatzer I, was 
an adaptation of the Me 262A with a Walter R I-211/3 
(HWK 509) bi-fuel rocket motor mounted in the rear 
fuselage, the forward and aft fuselage fuel tanks 
accommodating the T-Staff and C-Stoff respectively. 


Germany 


(Below) The Me 262 V6 Ers which served as a prototype 
for the rocket-boosted Me 262C-1a. 


The lower portion of the rudder was cut away to avoid 
damage from the rocket blast, a fuel jettison pipe was 
introduced under the rear fuselage and a pair of auxilt 
ary mainwheels was added, these being jettisoned 
after take-off. A prototype of the Me 262C-la, the Me 
262 V6 Ers, was flown on 16 October 1944, but the 
rocket motor was not fired until 27 February 1945, and 
only three further flight tests were performed with the 
rocket motor operating. The Me 262C-2b Heimat. 
schitzer II differed essentially in having two BMW 
003R units each consisting of a 1,760 tb st (800 kgp) 
BMW 003A turbojet and a 2,700 Ib st (1 225 kgp) BMW 
718 bi-fuel rocket motor. The prototype of this version, 
the Me 262 V12 Ers, was flown on 8 January 1946 on 
turbojet power alone, its sole test flight on rocket power 
taking place on the following 26 March. A third versi 
the Me 262C-3 Heimatscharzer IV with a ventrally 
mounted jettisonable R 11-211 rocket motor and exter 
nally-mounted T-Stoff tanks, was abandoned before 
completion. The following data apply tothe Me 262C-1a 
which it was proposed to equip with six 30-mm MK 108 
cannon. Max speed, 577 mph (928 km/h) at 19,685 ft 
(6000 m), Time to 38.400 ft (11705 m) from standing 
start, 4.5 min. Empty equipped weight, 12,522 1b 
(5 680 kg). Loaded weight, 18,210 lb (8 260 kg). Dimen- 
sions as for Me 262A, 


MESSERSCHMITT Me 410 Germany 


Evolved from the Me 210, production of which had been 
ignominiously cancelled in January 1942, and barely 
distinguishable externally from its predecessor, the Me 
410, known unofficially as the Hornisse (Homet), was 
intended as @ multi-rdle aircraft. Embodying the 
Jengthened and deepened rear fuselage, and automatic 
wing slots finally applied to the Me 210 to resolve its 


‘An Me 410-2 (below) of 9,Staffel of ZG 76 operating in 
northern Italy during 1944. 
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stability problems and coupling these changes with 
sweptback outboard wing panels and revised camber- 

changing flaps, radiator flaps and ailerons, the Me 410 
Vi was flown in the autumn of 1942. The DB 601F 
engines were supplanted by DB 603A engines rated at 
1,750 hp for take-off, and the first production aircraft 
were accepted by the Luftwaffe in January 1943. These 
were of the Me 410A-1 Schnellbomber and Me 4102 
Zorstorer sub-types, which, fundamentally similar, car- 
ried a fixed forward-firing armament of two 20-mm MG 
151 cannon and two 7,9-mm MG 17 machine guns, plus 
two barbette-mounted remotely-controlled aft-firing 
13-mm MG 131 machine guns. Each featured an internal 
weapons bay, that of the A-1 being supplemented by 
tandem bomb carriers beneath each wing root. Despite 
its intended Schnellbomberrole, the A-1 was fitted with 
a Watfenbehalter (Weapon Container) in the weapons 
bay containing two 20-mm MG 151 cannon, with which 
it served in the Zerstirer 16le as the Me 410A-1/U2, Spe- 
cifically intended for use against USAAF day bomber 
formations, the Me 410A-2/U4 was fitted with a 60-mm 
BK 5 cannon. From April 1944, the A-series gave place 
to the Me 4108 on the assembly lines, this having DB 
603G engines each rated at 1,900 hp for take-off. The 
‘Me 410B-1 and B-2 were respectively similarin other re~ 
sspects to the A-1 and A-2, The Me 410B-2/U4 with the 
BK § cannon had a pair of 30-mm MK 103 cannon, how- 
ever, in place of the standard forward-firing combina: 

tion of cannon and machine guns. Various changes in 
armament resulted {rom application of Rustsatze (Field 
Conversions Sets) such as (R2) two 30‘mm MK 103 or 
(R5) four 20-mm MG 161 cannon which could replace 
the Watfenbehaiter, or (R4) which could supplement it 
and consisted of two 20-mm MG 151s in a Waffentrop 

fen (Weapon Drop). On 8 May 1944, an order was issued 
that all Me 410 bombers were to be converted! to A-1/U2 
and B-1/U2 standards for the Zerstorer multi-rdle 
mission, Production of the Me 410 totalled 1,160 aircraft 
(ait versions) when finally phased out in September 
1944. The following data relate to the Me 410B-2 Zer 
storer. Max speed, 391 mph (630 km/h) at 26,576 ft 
(8100 m). Endurance, 2.4 hrs. Empty equipped weight, 
17,598 lb (7 982 kg). Normal loaded weight, 24,772 Ib 
(11 236 kg). Span, 53 ft 7%: in (16,35m). Length, 40 ft 
11/4 in (12,48 m). Height, 14 ft 0l4 in (4,28 m), Wing area, 

989.69 sq ft (36,20 m*) 


(Above and below) The Me 410B-2/U2/R4 with paired 
20-mm cannon in a so-called Waffentropfen. 


MESSERSCHMITT Me 309 Germany 


During the latter part of 1940, Messerschmitt initiated 
work on what was then seen as an advance-of-the-art 
single-seat fighter, the Me 309. This embodied such in- 
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(Above) The Me 309 V1, which entered flight tost in 
July 1942 as a potential successor to the Bf 109. 


An artist's impression of the Me 309 V3 (below) and 
‘General arrangement drawing (above) of the Me 309 V4. 


novations as cabin pressurisation, a tricycle undercar 
Hage and variable radiator geometry. Relatively low 
priority was attached to the project as the Oberbofehis: 
haber der Luftwaffe did not consider a successor to the 
Bf 109 to be an urgent requirement. Various Bf 109F 
test-bed aitframes were assigned to the evaluation of 
features of the proposed fighter, detail design of which 
Was completed at the end of 1941. The first prototype 
the Me 309 V1, was flown on 18 July 1942, and during 
the following November, the vertical tail surfaces were 
twice redesigned and enlarged. The Me 309 V2 was 
flown on 29 November 1942, but the nosewheel leg col 
lapsed during the landing and the aircraft was written 
off, Whereas the V1 was powered by a DB 603A-1 
engine, the V2 had a 1.475 hp DB 605B, as did the Me 
309 V3 flown in March 1943, By this time, the RLM had 
elected to restrict the programme to four Versuchs air 
craft, the last of which, the Me 309 V4 flown in July 
1943, carried the armament proposed for the schwerer 
Jager version, ‘This consisted of two 30-mm MK 108 
andl two 20-mm MG 151 cannon, and four MG 131 13 
mm machine guns, the MK 108s being partly enclosed 
by streamlined bodies on the upper wing surfaces ex- 
tending aft of the trailing edges, The following data re- 
late to the Mo 309 V4. Max speed, 360 mph (580 km/h) 
‘at 7,220 fe (2 200 m). Time to 13,125 ft (4 000 m), 6.2 min. 
Range, 683 mis (1100 km). Max loaded weight, 
10,736 Ib (4 870 kg). Span, 36 ft 1in (11,00 m). Length, 
32 ft 7 in (9,99 m). Height, 11 ft 3 in (3,43 m). Wing area, 
177,39 94 ft (16,50 mr). 


MESSERSCHMITT 
Me 163B 


Evolved from the Me 163A rocket-propulsion research 
aircraft designed by Dr Alexander M Lippisch, the Me 
1638, which retained no more than the basic config- 


Germany 


uration of its predecessor, was conceived as a single 
seat target defence fighter. Of radical design, the Me 
163B featured a constant 22.3 deg of wing sweepback 
at quarter chord, lacked horizontal tail surfaces and 
utilised a jettisonable twin-wheel dolly for take-off and 
a retractable skid for landing. Six prototypes and 70 
pre-series aircraft were ordered all being assigned Ver 
suchs numbers. The first prototype, the Me 163B V1. 
was completed in April 1942, but the first Walter HWK 
RIL-211 rocket motor intended to power the fighter was 
Jelayed, the first powered flight (Me 163B V2) taking 
place on 23 June 1943. The bi-fuel rocket motor (which 
became the HWK 509A-1 in production form) possessed 
@ max thrust of 3,750 lb (1700 kg) delivered for 7.5 min 
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fered from the Me 163B primarily in having an HWK 
509C rocket motor with an auxiliary cruise chamber 
with which powered endurance was to have been in- 
creased to 19 min. Armament was two MK 103 and two 
MK 108 cannon, the fuselage was lengthened hy 36.4 in 
(90 cm) and an all-round vision canopy was provided, 
Construction of four Me 163C prototypes began in 
January 1943, with partial testing scheduled to com: 
mence April 1944, full-scale testing in August 1944, and 
completion of testing by February 1945, In the event, no 
example of the Me 163C was completed and flown, The 
following data relate to the Me 163B-la. Max speed, 
593 mph (955 kin/h) between 9,850 and 29,500 ft (3.000 
and 9000 m). Initial climb, 16,950 ft/min (81 m/sec). 
Normal radius of action, 22 mis (36,5 km). Empty 
equipped weight, 4,206 lb (1 908 kg). Loaded weight, 
9,502 lb (4 310 kg). Span, 30 ft 7¥5 in (9,33 m). Length, 
19 ft 244 in (5,85 m), Height (on dolly), 9 ft 024 in 
2,76m), Wing area, 199,13 sq ft (18,50 m’) 


A standard Me 1638-1a (below) at Bad Zwischenahn 
with Erprobungskommando 16 in the autumn of 1944. 


‘The Me 1638-1a (above and below), that illustrated by 
the photo belonging to 2./JG 400 at Brandis, 


MESSERSCHMITT Me 263 Germany 


In the late summer of 1944, the Junkers-Worke was 16 

quested to develop a successor to the Me 1638 under 
the cover name Flunder (Flounder) and to which the 
designation Ju 248 was assigned. While configuration 

ally similar tothe Me 1638 in having a modestly swept 

back wing and lacking horizontal tail surfaces, the 
Junkers fighter was fundamentally a new design. The 
combination of jettisonable take-off dolly and landing 
id featured by the Me 1638 was discarded in favour of 
a conventional retractable tricycle undercarriage 
(which was tested by the Me 1638 V18), fuel capacity 
was increased and an HWK 609C rocket motor (similar 
to that proposed for the Me 163C) was adopted. This bi 
fuel power plant comprised a main chamber with a 
thrust of 4,410 tb (2.000 kg) and an auxiliary chamber 
providing a further 882 Ib (400 kg). The wooden wings 
were essentially similar to those of the Me 163B and the 


‘The pre-series aircraft, the Me 163Ba-1, carried an 
‘armament of two 20-mm MG 151 cannon whereas the 
series Me 1638-1a had two 30-mm MK 108 cannon. The 
first production aircraft, which had been unofficially 
named Komet, was accepted by the Luftwaffe in May 
1944, and a total of 279 was delivered. The service 
record of the Me 1638 was to prove dismal, 80 per cent 
of attrition resulting from take-off or landing accidents 
and 15 per cent being attributable to fire in the air or 
loss of control ina dive. A proposed developmentof the 
basic design was the Me 163C. This was to have dif 


(Above and below) The Me 263 V1, which was first 
flown in March 1945 with ballast in place of engine. 
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dural fuselage incorporated @ pressure cabin, arma: 
ment comprising two 30-mm MK 108 cannon. The Wag 

gonfabrik Dessau built the jigs, mock-up inspection 
took place on 15 December 1944 at Raguhn and in that 
month the designation of the fighter was changed by 
the RLM from Ju 248 to Me 263 despite the fact that all 
design and production responsibility remained in: 

vested in the Junkers organisation, Meanwhile work 
began on three prototypes which, to accelerate the pro- 
gramme, had Me 1638 wings modified and rebuilt by Fa 
Pullitsch at Zeitz, and similar controls and instrumen- 

tation. The Oberkommando der Luftwaffe (OKL) vacii 

lated in its attitude towards the Me 263 née Ju 248. On 
13 January 1945, the OKL report pressed strongly for 
the large-scale production of the new fighter, and, of 
two OKL reports dated 29 January, one demanded ter 

mination of Me 263 development and the other replace- 
ment of the Me 1638 by the Me 263 in service with Jagd- 
geschwader400 as rapidly as possible. The attachment 
points of the HWK 509C rocket motors did not match 
the drawings, necessitating lengthening of the fuse: 

Jages of the first two prototypes, the Me 263 V1 and V2, 
after construction. Initial flight testing began in March 
1945, the power plant of the V1 being replaced by bal 

last, the undercarriage being fixed in extended con: 

figuration and the aircraft being towed into the air for 
gliding trials, The V2 and V3 were also apparently 
tested in gliding flight, but there is no evidence of the 
HWE 609C having been tit in flight. One prototype was 
acquired by the Soviet Union and played a rble in the 
development of the MIG 1-270 (which see). The follow: 

ing data are manufacturer's estimates. Max speed, 
547 mph (B80 km/h) at 10,000-36,090 ft (3 050. 

11000 m), Max climb, 14,765 fu'min (75 m/sec). Endu 

rance (powered), 14,75 min at 36,090 fe (11 000 m) 
Empty weight, 4.233 Ib (1920 kg). Loaded weight. 
11,684 Ib (5 300 kg). Span, 31 ft 2 in (9,50 m). Length. 
26 ft 8¥4 in (7,89 m). Height, 10.ft 444 in (3,17 m). Wing 
area, 191.6 sq ft (17,80 m°). 


MESSERSCHMITT 
Me 209 I 


Dospite its designation, the Me 209 II bore no relation: 
ship to the original Me 209 (which see) other than a 
common design source. Like its similarly-designated 
predecessor, the Me 209 II was promoted as a produc: 
tion successor to the Bf 109, and it was originally en: 
visaged that there would be some 65 per cent airframe 
‘commonality between the new fighter and the Bf 109G. 
Ih the event, when the frst prototype, the Me 209 V5, 
‘was flown on 3 November 1943, it was to possess little 
commonality with the eatlier fighter. Powered initially 
by a Daimler-Benz DB 603A engine, it was re-engined 
at an early flight test stage with a DB 603G rated at 
1,900 hp for take-off and with which it resumed fight 
test on 12 November 1943. At the request of the Tech: 
nische Amt, a second prototype, the Me 209 V6, was 
‘completed with a 1,750 hp Junkers Jumo 213E engine, 
‘and this, flown in April 1944, carried full armament 
‘comprising one engine-mounted 30-mm cannon and 
‘two 20-mm cannon. Two production versions were pro: 


Germany 


‘The Me 209 V5 (below) bore no relationship to the 
original Me 209 despite its designation. 


A general arrangement drawing of the Me 209A-1 


Posed, the DB 603-engined Me 209A-1 and the Jumo 
213E-engined Me 209A-2. Further development in- 
cluded the Me 209H high-altitude fighter with an en 
larged wing of 235,73 sq ft (21,90 m:), and a DB 603G- 
engined prototype of this version, the Me 209H V1, was, 
eventually completed in June 1944, by which time the 
entire Me 209 programme had been officially aban: 
doned. The following data relate to the Me 209 V5. Max 
speed, 416 mph (670 km/h) at 19,685 ft (6 000 m), 
463 mph (745 km/h) at 24,200 ft (7.375 m). Empty 
equipped weight, 7,360 lb (3.338 kg). Loaded weight. 
9,006 Ib (4 085 kg). Span, 36 ft 11 in (10,95 m), Length. 
31 ft 11¥¢ in (9,74 m). Height, 13 ft 1¥4 in (4,00 m), Wing 
area, 184.6 sq ft (17,15 m’?. 


Norway 


‘The last M.F.9 built was fitted with redesigned tail 
‘surfaces and ventral fin as the M.F.9C (above). 


Known unofficially as the Haverjager, the M.F.9 single- 
seat float seaplane fighter was designed by Johan 
Hover and built by the Marinens Flyvebétfabrikk (Navy 
Flying Boat Factory) at Horten. The prototype M.F.9 
was first flown on 4 June 1925, and was an unequal 
span unstaggered single-bay biplane of wooden con: 
struction powered by a 300 hp Hispano-Suiza Type 42 
eight-cylinder water-cooled engine with strut- 
mounted Lamblin radiators. Armament comprised one 
synchronised 7,62-mm Colt machine gun. Three addi: 
tional M-F.9s were built for evaluation by Marinens Fly: 
vevaesen and flown in May 1926, by which time the pro- 
totype had established a new European altitude record 
cf 28,215 ft (8 600 m). To correct the prototype’s. un: 
acceptable spinning characteristics, these and the next 


Key to Messerschmitt Me 163B-1a 
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4 Battery and electronics packs 

'5 Cockpt ventiation intake 
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four M.F.9s, completed during July and August 1928, 
were fitted with a larger rudder, being designated 
\M-F.9B in modified form. As the original prototype was 
Jost in an accident, a replacement was built and flown 
in June 1930, six further M.F.9s being built during the 
spring and summer of 1932 (two of these also being re- 
placements for aircraft lost as a result of accidents). The 
last production aircraft was fitted with redesigned tail 
‘surfaces, the tailplane being raised and strut-braced 
and a ventral fin being added. One of the aircraft of the 
final batch was experimentally fitted with a licence- 
‘built §75 hp Armstrong Siddeley Panther 11 air-cooled 
radial. The extreme control sensitivity of the M.F.9 and 
its spinning proclivity rendered this fighter unpopular, 
but it remained in service until 1936. Max speed, 


(Below) The M.F.9 single-seat fighter floatplane. 
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‘One of the final batch of M.F.9s was fitted with a 
Panther Il air-cooled radial as seen above. 


130 mph (210 km/h). Time to 13,125 ft (4 000 m), 17 min. 
Range. 311 mis (500 km), Empty weight, 1,896 lb 
(860 kg). Loaded weight, 2,712 Ib (1 230kg). Span, 34 ft 
(9% in (10,45 m). Length, 25 ft 5%o in (7,77 m). Height, 
10 ft 2% in (3.12 m). Wing area, 301.4 sq ft (28,00 m’). 


MIKOYAN-GUREVICH MiG-1 USSR 


‘The first design to achieve production status of an OKB 
(Experimental Construction Bureau) heatled by Artem 
‘Mikoyan and Mikhail ¥ Gurevich (the acronym "MiG" 

‘being derived from the two names), the MiG-1 was con 

ceived as a high-altitude interceptor under the OKB's 
Tedeliya (Product) designation Kh. Also assigned the 
tnitial military designation I-200, the first of three proto- 
Hypes was flown on 5 Apni 1940, attaining 403 mph 
1648.5 kan/h) at 22,640 ft (6 900 m) on the following 24 


May. Second and third prototypes flew on 9 May and 6 
June 1940 respectively, factory and state testing being 
performed in parallel, with the former completed on 25 
August and the latter on 12 September 1940. The MiG-1 
was powered by a 1,350 hp Mikulin AM-35A and car- 

ried an armament of one 12,7-mm UBS andtwo7,62-mm 
ShKAS guns. Manoeuvrability and handling were con: 

sidered inadequate, longitudinal stability and control 
responses were poor, and a programme af peripheral 
redesign paralleled manufacture of an initial batch of 
100 aircraft, the last of which was completed in Decem: 

ber 1940. The first eight MiG-1s had non-jettisonable 
side-hinged cockpit canopies, the remainder having 
jettisonable aft-stiding canopies. The first MiG-1 was 
delivered to a VVS regiment in April 1941, by which 
time this fighter had been supplanted in production by 
the MiG-3. Max speed. 302 mph (486 km/h) at sea level, 
390 mph (628 km/h) at 23,620 ft (7 200m), Time to 
16,405 ft (5 000 m), 5.9 min. Range (10% reserve) 
360 mis (580 km) at 342 mph (550 kmn/h). Empty weight, 


‘The first prototype of the MiG-1 (below) which entered 
flight test in April 1940 without armament. 


One of the first eight series MiG-1s (above) with side- 
hinged cockpit canopy discarded. 


5,796 lb (2 602 kg), Loaded weight, 6,832 lb (3 099 kg), 
‘Span, 33 ft 54s in (10,20 m). Lengtd, 26 ft 9 tn (8,16 m). 
Height, 8 ft 7% in (2,62m). Wing area, 187.73 sq ft 
07.44") 


MIKOYAN-GUREVICH MiG-3 UsSsR 


‘Exigencies of the times precluding fundamental rede- 
sign of the MiG-1 to eradicate the fighter’s less accept 
able characteristics, a series of what were, in effect, 
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MIKOYAN-GUREVICH 


‘MIG-3 of (above, top) 16 GvIAP flown by Aleksandr 
Pokryshkin, 1942, and (immediately above) of 6 IAK, 
‘Moscow Air Defence Zone, flown by A V Shlopov, 1942, 


palliatives were applied to the basic design to result in 
the MiG-3. Power plant and (initially) armament re- 
mained unchanged, but some structural simplification 
‘and strengthening was introduced. The engine was 
moved forward 4 in (10 cm); dihedral of the outer wing 
panels was increased by one degree; a §5-Imp gal 
(250-1) supplementary fuel tank was introduced 
beneath the pilot's seat; the aft fuselage decking was 
cut down; the radiator bath fairing was enlarged and 
extended forward; the supercharger intakes were re 
vised; 9-mm seat armour was provided, together with 
radio, and four wing points were introduced for a maxi 
‘mum external load of 485 lb (220 kg). The first MiG-3 
loft the factory in December 1940, 11 being completed 
by the end of the month; 140 were produced in January 
1941, and, by June, production had peaked at 26 aircraft 


‘A MiG-3 (above) of the 7 IAP on the Leningrad Front, 
‘July 1941, with canopy and radio mast discarded. 


(Above and below) The standard series MiG-3, that 
‘shown by the photo being on the Leningrad Front, 1941 


every 24 hours. The first MiG-3 was delivered to a VVS 
regiment in April 1941 ~ simultaneously with the MiG-1 

and production continued until 23 December 1941 
with approximately 3,120 built, but 60 more were com: 
pleted from component stocks in the early summer of 
1942. Some MiG-35 had a supplementary pair of 
12,7-mm BK machine guns under the wings ~ raising 
take-off weight to 7,738 Ib (3 610 kg) ~ and others were 
fitted with two UBK guns of similar calibre in the wings. 
Tests were also performed with two fuselage-mounted 
20-mm ShVAK cannon. Max speed, 314 mph (505 km/h) 
at sea level, 398 mph (640 km/h) at 25,590 ft (7 800 m). 
Range, 510 mis (620 km) at 342 mph (550 km/h). Empty 
weight, 5.950 lb (2 699 kg). Loaded weight, 7.385 1D 
(3.350 kg). Span, 33 f 5¥s in (10,20 m). Length, 27 ft 
0% in (8,25 m). Height, 8 ft 849 in (2,65 m). Wing ares, 
187.73 5q ft (17,44 m") 


MIKOYAN-GUREVICH DIS 


Assigned the Indeliya (Product) designation T, the 
design of a DIS (Dalniy istrebitel soprovozhdenya), or 
long-range escort fighter, began in 1940, competing 
proposals being the Grushin Gr-1, Polikarpov TIS and 
Taitov Ta-3. The MiG DIS-200 was designed initially for 
Charomskii M-30 or M-40 engines, but the non-avail- 
ability of these led to installation of two 1,400 hp Miku- 
lin AM-37 12-cylinder Vee-type engines in the first pro. 
totype, which had an armament of two 12,7-mm BS and 
four 7,62-mm ShKAS machine guns, plus one 23-mm 
‘VYa cannon in a detachable ventral pod which could be 
replaced by a single 2,205-Ib (1.000-kg) bomb ot a tor 
pedo, Ground tests began on 15 May 1941, and the first 
fight took place before the end of the month. Series pro- 
‘duction of the DIS (as the MiG-5) was ordered, but can- 
celled shortly afterwards owing to lack of manufac 
turing capacity. Nonetheless, a second prototype, also 
referred to as the DIS-200, but assigned the zdeliya de- 
signation IT, was flown in January 1942 with 1,700 hp 
Shvetsov M-82F 14-cylinder radials. This had an arma- 
ment of four 7,62-mm ShKAS and two 12,7-mm BS 
machine guns and two 23-mm VYa cannon, a maximum 


USSR 


(Above) The AM-37-powered first prototype DIS-200 
single-seat long-range escort fighter. 


speed of 375 mph (604 knw/h) at 16,406 ft (5 000 m), 
attaining that altitude within 6.3 min and having 4 
range of 1,563 miles (2500 km). The primary VVS re- 
quirement at this stage of the conflict was short-range 
tactical aircraft, and further DIS development was dis: 
continued. The following data relate to the first proto: 
type. Max speed, 379 mph (610 kn/h) at 22,310 ft 
(6 800 m). Time to 16,405 ft (5 000 m), 5.5 min. Range, 
1,417 mls (2280 km). Empty weight, 13,536 1b 
(6140 kg), Loaded weight, 17,769 lb (8 060 kg). Span, 
49 ft 6¥2 in (16,10 m). Length, 35 ft 8 in (10,87 m). Height 
(tail up), 11 ft 1% in (340m). Wing area, 418.73 sq ft 
(38,90 m*) 


‘The M-82F-powered second prototype DIS-200 (above) 
and the AM-37-powered first prototype (below), 


—, 


MIKOYAN-GUREVICH 
1-210 (IKH) USSR 


Late in 1941, as series production of the MiG-3 phased 
ut following the decision to discontinue manufacture 
of its AM-35A engine (priority having been assigned to 
the AM-38 for the 1-2 shturmovik), an attempt was 
made to adapt the basic airframe to take the 1,700 hp 
Shvetsov M-62A 14-cylinder air-cooled radial, Assigned 
the [zdeliya designation IKh by the OKB and the provi 

sional official designation 1-210, and also referred to un- 

officially as the MiG-3M-82, the first of five airframes 
adapted to take the new engine was flown in December 
1941. The M-82A weighed only 44 Ib (20 kg) more than 
the AM-36A that it supplanted, but was 16 in (38 em) 
wider, a new forward fuselage being necessary to cater 
for the cross section translation from the circular cow: 

ling to the oval centre fuselage. The armament con: 

sisted of three 12,7-mm guns. Plans were prepared to 
initiate IXh production as the MiG-9, but flight test re 

vealed a serious drag problem, severe tail vibration and 
poor control characteristics. Despite the disappointing 
results of factory testing, the first aircraft was fitted 
with yet two more 7,62-mm guns and sentto the Kalinin 
Front. The TsAGI, meanwhile, conducted full-scale 
wind tunnel testing with one of the [kh aircraft, re- 


(Below) The 1-210 M-82A-engined MiG-3 derivative. 
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MIKOYAN-GUREVICH 


Although confined to five examples, the 1-210 (above) 
‘was evaluated on the Kalinin Front, 


sulting in development of the 1-211 (which see). Max 
speed, 295 mph (475 km/h) at sea level, 351 mph 
(565 km/h) at 20,176 ft (6 150m). Time to 16,405 ft 
(6000 m), 6.7 min. Range, 665 mis (1070 km). Empty 
weight, 6,996 Ib (2 720 kg). Loaded weight. 7,456 Ib 
(3.382 kg). Span, 33 ft 612 in (10,20 m), Length, 26 fe 6 in 
(8,08 m). Wing area, 187.73 sq ft (17,44 m*) 


MIKOYAN-GUREVICH 


1-211(Ye) USSR 


‘After completion by the TsAGI of full-scale wind tunnel 
testing of the 1-210 alias IKh, the OKB redesigned the 
junction between the engine cowling and the fuselage 
Trmoved the pilot's cockpit aft, enlarged the vertical tail 
surfaces, redesigned the engine cowling and reposi 
tioned the oil cooler intakes in the wing roots. The 
undercarriage was redesigned, power was provided by 
a Shvetsov M-82F radial engine of 1,700 hp and arma 
ment Was restricted to a pair of wing-mounted 20-mm 
ShVAK cannon, Only the outer wing panels of the 
MIG-3 remained and slots were applied to these. This 
thoroughgoing redesign of the 1-210 was referred to as 
the I-21, or Ye, a pre-series batch of 10 aircraft being 
Inid down of which the first flew in August 1942. Fac 

tory testing was completed within one month, the re. 
sults being highly successful, but no manufacturing 
capacity was available for production, and all aero: 
dynamic data and information on the slots were passed 
to the Lavochkin OKB as a result of a ministerial 
quest. Max speed, 416 mph (670 km/h) at 22,965 ft 
(7000 m). Time to 16,406 ft (5 000 m), 4.0 min. Range, 
708 mils (1 140 km), Empty weight, 5,573 lb (2 528 kg) 
Loaded weight, 6,834 lb (3100 kg). Span, 33 ft 5¥ in 
(10,20 m). Length, 26 ft 1 in (7,95 m). Height (tail up) 
11 ft 10% in (3,63 m). Wing area, 187-73 sq ft. (17,44 my). 


‘The second prototype 1-230 (above) which had a larger 
wing than the initial prototype. 


to which it gave the Izdeliya designation of D. Known 
officially as the I-230, and later as the MiG-3U ~ the suf. 
fix letter signifying ulushchenyi (improved) ~ the new 
fighter was first flown in August 1942. Whereas the 
fuselage of the MIG-3 was primarily of steo! tube with 
duralumin skinning, that of the 1-230 was almost en- 
tirely of wood owing to the contemporary metal short 
ages. By comparison with the MiG-3, the fuselage was 
lengthened by 14.67 in (37cm), but the Mikulin 
AM-35A engine was retained and the wing of the first 
prototype was unchanged, armament consisting of two 
20-mm SP-20 (ShVAK) cannon mounted above the 
engine, The second prototype differed in having a 
larger wing of 193.76 sq ft (18,00 m*) area and spanning 
36 ft 11n (11,00 m). Performance proved good during 
factory and state trials, but it was not possible to rein: 
state production of the AM-36A and production of the 
1-230 was therefore restricted to a pre-series of five air 
craft which were assigned to a Guards Regiment (1 
GVIAP) on the Kalinin front for service evaluation, Max 
speed, 348 mph (560 km/h) at sea level, 410 mph 
(660 km/h) at 19.685 ft (6 000 m). Time to 16,406 ft 
(5000 m), 6.2 min, Range, 839 mis (1950 km). Empty 
weight, 5,758 Ib (2 612 kg). Loaded weight, 7,242 Ib 
(3.285 kg). Span, 33 ft 54 1n (10,20 m). Length, 28 ft 
34 in (8,62 m). Wing area, 187.73 sq ft (17,44 m’). 


‘The first prototype of the 1-230 (below) was an 
aerodynamically improved derivative of the MIG-3. 
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(Above and below) The 1-211 resulted from TsAGI wind 
’ tunnel testing of the unsuccessful £210, 
r) MIKOYAN-GUREVICH 1-230 
E (MrG-3U) USSR 
With the primary objective of improving the aero: 


dynamics of the basic MiG-3 design, the OKB began 
work late in 1941 on an enhanced version of the fighter 
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MIKOYAN-GUREVICH I-231 USSR 


A third 1-230 airframe was completed early in 1943 with 
a 1,800 hp Mikulin AM-39 12-cylinder Vee-type engine 
and the [zdeliya designation 2D. Apart from the tail 
plane which was set 7.87 in (20 cm) lower, this aircraft 


(Below) The AM-39-powered 1-231 flown early 1943. 


The 1-231 (below) was written off soon after the factory 
tests, development then being abandoned, 


was basically similar to the first 1-230 and retained the 
same armament of twin synchronised cannon. 
Assigned the official designation of 1-231, the prototype 

written off in a landing accident shortly after the 
completion of factory testing and further development 
was discontinued, Max speed, 439 mph (707 kuv/h) at 
23,296 ft (7 100 m). Time to 16,405 ft (5.000 m), 4.5 min 
Max range, 839 mis (1350 km). Empty weight, 5,694 Ib 
(2683 kg). Loaded weight, 7.246 lb (3.287 kg). Dimen 
sions as for the first 1-230 prototype. 


MIKOYAN-GUREVICH I-220 USSR 


Late in 1942, work was well advanced at the MiG 
bureau on several aircraft in parallel and referred to as 
Series A” prototypes, with which the OKB hoped to 
fulfl a VP (vosotny perekhvatchik, or high-altitude 
interceptor) requirement raised earlier in the year, The 
first of these, the 1-220, owed little or nothing to earlier 
MIG fighters and was of mixed construction, th 
lage being of metal forward of the cockpit and a 
wooden monocoque aft, and the wings making use of 
steel main and auxiliary spars with spruce outer panel 
nibs, The first prototype, which was rolled out of the fac 
tory in June 1943 and was first flown during the follow 
ing month, was initially powered with a low-altitude 
Mikulin AM-38F engine of 1.700 hp, Armed with two 
synchronised 20-mm ShVAK cannon, the AM-38F- 
powered I-20 achieved speeds of 365 mph (572 km/h) 
at sea level and 391 mph (630 km/h) at 22,965 ft 
(7000 m), practical ceiling being 31,170 ft (9 500 m). 
The prototype was then re-engined with a medium 
altitude AM-39 affording 1,800 hp for take-off and flown 
in January 1944, flight testing continuing until the fol 
lowing August. A second prototype also powered by 
the AM-39 flew in September 1944, but differed in 
armament, being the first Soviet fighter to carry fout 
20-mm ShVAK cannon. The following data relate to the 
second prototype. Max speed, 355 mph (571 km/h) at 
sea level. 439 mph (697 kaw/h) at 22,965 ft (7 000m) 


The first prototype 1-220 (below) in its original AM-38F- 
‘engined form as flown in July 1943, 


MIKOYAN-GUREVICH 


Time to 19,685 ft (6 000 m), 4.6 min. Ceiling, 36,090 ft 
(11000 m). Range, 391 mls (630. km). Empty weight, 
6,836 Ib (3 101 kg). Loaded weight, 8,040 Ib (3 647 ka) 
Span, 36 ft 10% in (11,00 m). Length, 31 fe 6 in (9,60 m). 
Height (tail up), 10 ft 4% in (3,16 m). Wing area, 
219.37 q ft (20,38 m’). 


‘The AM-39-powered second prototype I-220 (above and 
below), the first Soviet fighter with four cannon. 


MIKOYAN-GUREVICH I-221 USSR 


‘The second Series “A” high-altitude fighter (see 1-220) 
‘and referred to as the 2A, the 1-221 was the first of the 
‘OKB's fighter prototypes to be fitted with turbo-super: 
chargers, The 1-221 was fitted with an AM-39A engine 
rated at 1,700 hp for take-off and equipped with a cen: 
trifugal compressor and paired TsIAM-developed 
‘TK-2B turbo-superchargers which, it was anticipated, 
Would permit maximum power to be maintained to an 
altitude of 42,650 ft (13.000 m). Although adhering 
closely in most other respects to the preceding 1-220, 
the 1-221 had a rear fuselage of dural construction 
rather than a wooden monocoque, and the outer wing 
panels were extended, increasing span by a total of 6 ft 
6% in (2,00 1m). Armament consisted of two synchro- 
nised 20-mm cannon. The initial flight test took place 
on 2 December 1943, but the programme came to an 
abrupt end when, during one of the prototype's early 
trials, a piston rod fractured, the engine seized and the 
aircraft crashed. The following performance data are 
based on OKB estimates. Max speed, 428 mph 
(689 km/h) at 22,965 ft (7000 m). Time to 16,405 ft 
(5.000 m), 4.6 min. Getting, 47,570 ft (14 500 m). Empty 
weight, 7,008 lb (3179 kg). Loaded weight, 8,571 Ib 
(3 888 kg). Span, 42 ft 74 in (13,00 m). Length, 31 ft 4 in 
(9,55 m). Wing area, 241.55 sq ft (22,44 m’) 


MIKOYAN-GUREVICH I-222 
‘The turbo-supercharged and pressurised 1-222 (below). 
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The first prototype 1-222 (above) after introduction of a 
four-bladed AV-9L-26 high-altitude propeller 


The first of the “A” high-altitude fighter series to mate 
turbo-supercharger and cabin pressurisation, the 1-222. 
or 3A, was powered by a Mikulin AM-39B-1 engine 
which afforded 1,750 hp for take-off and had a TK-300B 
turbo-supercharger on its port side. Armament con- 
sisted of two synchronised 20-mm ShVAK cannon. Re- 
verting to the wooden monocoque rear fuselage of the 
1-220, the 1-222 employed a Shchyerbakov-designed 
pressure cabin of welded dural sheet with inflatable 
rubber seals and pressurized by air tapped from the 
‘compressor. The cockpit was air conditioned for the 
first time in a Soviet fighter. The flight test programme 
began on 7 May 1944, but although plans had been for 
mulated to produce the "A" series altitude fighters in 
‘quantity, the course of the war had meanwhile virtually 
eliminated the threat of high-altitude Luftwaffe attack. 


‘The first prototype 1-222 (above) with TK-300B turbo- 
supercharger as first flown in May 1944, 


Priorities were therefore changed and although the de- 
velopment programme was continued all proposals for 
series production were discarded. Max speed, 424 mph 
(682 kavh) at 21,980 ft (6 700 m), 429 mph (691 km/h) at 
441,010 ft (12 500 m). Time to 16,405 fe (5 000 m), 6.0 min. 
Gelling, 47,570 ft (14 500 m). Range, 620 mis (1 000 m). 
Empty weight, 6,982 lb (3 167 kg). Normal loaded 
weight, 8,355 Ib (3 790 kg). Span, 42 ft 7% in (13,00 m). 
Length, 31 ft 6 in (9,60 m). Wing area, 241.55 sq ft 
(22,44 m*), 


MIKOYAN-GUREVICH I-225 USSR 


Although, by early 1944, the VP programme was of little 
more than academic interest, work continued on two 
further ““A" series prototypes, the 1-224 and 1-225, 
which had been assigned the Izdeliya designations 4A 
and 5A respectively. The I-22 was destined to enter 
flight test three months before the I-24, the first of two 
prototypes flying on 21 July 1944. This was powered by 


‘The first prototype of the 1-225 (below), which, flown in 
July 1944, preceded the 1-224 into the air. 


‘a Mikulin AM-42B 12-cylinder liquid-cooled Vee engine 
equipped with a TK-00B turbo-supercharger on its 
starboard side and affording 2,000 hp for take-off and 
1,750 hp at 24,605 ft (7500 m), Featuring a much im 
proved Shchyerbakov pressure cabin, a 2¥-in (64-mm) 
armourglass windscreen, 8-mm seat armour and an 
‘armament of four synchronised 20-mm ShVAK cannon, 
the 1-225 was of all-metal construction and was flown, 
for the first timo on 21 July 1944. On 2 August, the 1-225 
attained 439 mph (707 km/h) at 27,885 ft (8 500 m), but, 
two days later, during its fifteenth flight, the engine of 
the 1-225 seized at an altitude of 50 ft (16 m) and the air 
craft crashed and proved irreparable. The second pro- 
totype was not flown until 14 March 1945 as the OKB 
was devoting priority to the 1-260, During subsequent 
testing, the 1-25-02, which was powered by an 
AM-42FB engine with similar ratings to the AM-42B 
attained 41 mph (726 km/h) which, at the time, was 
believed to be the highest speed attained by a Soviet 
piston-engined fighter. This distinction had been 
Gained, however, by the M-108:powered Yak-3M. Max 
speed, 383 mph (617 km/h) at sea level, 451 mph 
(726 kun/h) at 27,885 ft (8500 m). Time to 16,406 ft 
(6 000 m), 4.5 min. Ceiling, 41,340 ft (12 600 m). Range, 
808 mis (1300 km). Empty weight, 6,696 lb (3 010 kg), 
Normal loaded weight, 8,598 lb (3 900 kg). Span, 96 ft 
1035 1n (11,00 m). Length, 31 ft 5% in (9,60m). Height 
(tail up), 12 ft 1% in (3,70 m), Wing area, 219,38 sq ft 
(20,38 m’). 


‘The 1-225 (below) had a starboard turbo-supercharger, 


MIKOYAN-GUREVICH 1-224 _ussR 


The last of the “A” series high-altitude fighter proto 
types to enter flight test, the 1-224 was flown for the 
first time on 20 October 1944. Powered by a Mikulin 
AM-39B engine rated at 1,750 hp for take-off, drivingan 
11 ft 5¥-in (3,50-m) diameter propeller with 15%-in (40- 
cm) chord “‘paddle" blades, and equipped with a single 
‘TK-300B turbo-supercharger on the starboard side, the 
1-224 carried an armament of two synchronised 20-mm 
‘ShVAK cannon. An unusual feature of the 1-224 was its 
exhaust system which included four fixed aftfacing 
ejection “chimneys”. The 1-224 achieved an altitude of 
46,260 ft (14.100 m) during its brief flight test pro 

gramme which reportedly terminated when a malfunc- 

Soning supercharger resulted in an uncontrollable 
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A starboard side view of the first 1-224 (above) showing 
the turbo-supercharger exhaust duct. 


engine fire. Max speed, 373 mph (601 km/h) at sea level, 
431 mph (693 knV/h) at 42,90 ft (13200 m), Time to 
16,405 ft (5 000 m), 4.8 min. Ceiling, 46,260 ft (14 100 m). 
Range, 621 mis (1000 km). Empty weight, 6,845 lb 
(2 105 kg), Max loaded weight, 8,644 Ib (3 921 kg). Span, 
42 ft 724 in (13,00 m). Length, 31 fe 2 in (9,61 m). Height 
(tail up), 11 ft 9% in (3,60m). Wing area, 241.55 sq ft 
(22,44 m’), 


‘A port side view of the first 1-224 (below), which 
underwent comparatively brief flight testing, 


MIKOYAN-GUREVICH 
MiG-13 (1-250) 


In February 1944, the MiG OKB initiated the design of 
mixed-power single-seat fighter with the Izdeliya de- 
signation N, Conceived to use the so-called “acceler 
ator", or VRDK (Vozdushno-reaktivny dvigatyel kom 
pressorny, ot Ait-teaction engine compressor), which 
had been developed at the TsIAM under the leadership 
of K V Kholshchevnikov, the N preliminary design was 
finished on 28 March 1944. Drawings were 
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‘The pre-sories MiG-13 (above and below) which served 
briefly with the Baltic Fleet Air Force. 


by 30 November 1944, by which time the official de 
signation 1-260 had been applied to the project, and 
three months later, on 26 February 1945, the first of two 
prototypes, the N-1, left the factory. Primary power wi 
provided by a Klimov M-107A (VK-107A) 12-cylinder 
\Vee-type engine rated at 1,650 hp for take-off and arma 
ment consisted of three 20-mm G-20 cannon, one be- 
‘tween the engine cylinder banks and the others flank- 
ing the engine. The first flight took place on 3 March 
i945, and the VRDK was fired for the first time during 
the third test flight. The VRDK consisted of an engine: 
driven compressor which fed compressed air via a 
water radiator to a mixing chamber in which fuel was 
introduced under pressure, the mixture being ignited 
in a double-walled combustion chamber and then 
ejected through a variable onifice. This provided 660 lb 
(300 kg) of thrust for up to 10 minutes, boosting speed 
by 62 mph (100 km/h). N-1 crashed during mid-May 
when the permissible load factor was exceeded and the 
horizontal tail collapsed at low altitude, but a second 
prototype, the N-2, was rolled out on 26 May 1945, This 
lacked armament and the vertical tail was enlarged to 
rectify some longitudinal instability, but this prototype, 
too, was destroyed in an accident. In July 1945, the OKB 
received instructions to supervise the construction of 
101-20 aircraft to participate in the Air Parade that was 
planned for 7 November 1945, barely four months later. 


‘The first prototype 1-260 (below) after provision of a 
larger vertical tail and other modifications, 


Nine 1-250s were ready on time, but inclement weather 
resulted in cancellation of the Parade, These aircraft, 
together with a further seven, were subsequently de 
livered to the Navy as MIG-13s, equipping an eval 
uation unit based at Skultye airfield, near Riga, Several 
of the pre-series MiG-13s were experimentally fitted 
with sabre-shaped propeller blades, and official NIL 
‘WVS trials were conducted between 9 October 1947 and 
& April 1948. Production of the 1-250 alias MIG-13 had 
totalled 16 pre-series aircraft, and although the fighter 
was essentially successful, it had been overtaken by 
pure jet fighters and surviving examples were retired 
by the Navy in May 1948. The following performance 
data relate to the N-1, weights and dimensions being 
applicable to the MiG-13. Max speed (combined 
power), 385 mph (620 km/h) at sea level, 513 mph 
(825 km/h) at 22,965 ft (7.000 m). Time to 16,405 ft 
(5000 m) with VRDK, 3.9 min. Ceiling with VRDK, 
39,240 ft (11 960 m). Range, 857 mis (1380 km). Empty 
weight, 6,676 lb (3 028 kg). Loaded weight, 8,666 Ib 
(3.931 kg). Span, 31 ft 2 in (9,50 m). Length, 26 f 1 
(8,18 m). Wing area, 161.4 sq ft (15,00 m’). 
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MIKOYAN-GUREVICH 
MiG-9 (1-300) 


‘Assigned the Izdeliya designation F by the OKB and the 
initial military designation 1-300, the first Soviet turbo: 
jetpowered fighter of indigenous design was singu 
larly noteworthy for the brevity of its development pro- 
gramme ~ 14 months between inception and test. The 
primary design responsibility of Aleksei T Karyev, the 
1-300 was powered by paired 1,760 lb st (800 kgp) BMW 
003A turbojets, and the first prototype performed a 
13-ft (4,00-m) "hop" on 19 April 1946, and its first true 
test flight on the follawing 24 April. It crashed during 
its 19th flight, after logging 6 hrs 23 min, when a wing 
root fairing detached and destroyed the horizontal tail. 
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‘The 1-302 (below) was an attempt to resolve gun gas 
ingestion problems by moving the 37-mm cannon. 


Second and third prototypes were flown on 11 and 9 
August 1946 respectively, and on the 20th of that month 
directive was issued by the NKAP (People's Commis: 
sariat for the Aircraft Industry) that 10 more aircraft be 
built by hand and completed by 22 October, Considered 
as pre-series aircraft, these were designated FS by the 
OKB and I-301 officially. With the decision to manufac 
ture the fighter in series the appellation MiG-9 was also 
assigned — this being curiously non-sequential and pre 
viously tentatively issued to the 1-210, The first pre 
series aircraft was completed on 13 October 1946 ~ 54 
days after issue of the directive ~ and flown on 26 
October, subsequent production aircraft being exter- 
nally similar. These were powered by paired RD-20 
turbojets ~ reverse-engineered BMW 003As ~ and 
armament consisted of one 37-mm and two 23-mm 
cannon. Two tandem two-seat prototypes were also 
built, the first of these, the FT (I-301T), retaining the 
standard armament and flying for the first time in July 
1947. The FT-2, which followed on 26 August 1947, had 
a redesigned cockpit canopy, air brakes and provision 
for drop tanks, This aircraft was later fitted with the 
first Soviet production ejection seats. The 1-301 version 
of the MiG-9 suffered from engine stoppages above 
24,606 ft (7500 m) as a result of gun gas ingestion. 


‘The series MiG-9 (above) and with experimental 51.7- 
Imp gal/296-I tanks under the wingtips (below), 


Among attempts to eradicate this problem was the FP 
([-302) which simply displaced the 37-mm cannon from 
intake splitter to upper fuselage portside, Rearranged 
armament was also featured by the more extensively 
revised FR ([-308), the 37-mm weapon being trans: 

ferred to the starboard side of an entirely redesigned 
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forward fuselage with the 23-mm cannon being 1e- 
located to port. The forward fuselage embodied a for 

ward-positioned, pressurised cockpit, air brakes and 
afverburning derivatives of the RD-20 turbojet develop: 

ed by Koliesov, These engines, designated RD-21 
(initially RD-20F) each developed 2,205 1b st 
(1.000 kgp). Flown in July 1947, the FP was the first 
‘MiG-9 to attain Mach=0.8 under test, and an altitude of 
16,405 ft (5 000 m) was reached in 2.7 min. Like the FP, 

the FR did not progress beyond prototype status, but. 

similarly powered! to the latter, the FF (I-307) was built 
as a small pre-series. Flown in September 1947, the FF 
(externally similar to the FS) had improved pilot protec: 

tion (12-mm front and back armour, and a 44-mm wind: 

screen). This model atvained 90 mph (950 knv/h) at sea 
level and reached 16,406 ft (5 000 m) in 2.9 min, empty 
and loaded weights being 7,6521b (3471 kg) and 
11,281 tb (5 117 kg) respectively. The following data re- 

late to the FS version which preponderated among the 
604 MiG-Os built Max speed, 537 mph (864 km/h) at 
‘50a level, 666 mph (911 km/h) at 14,765 ft (4 500m). 
‘Time to 16,405 ft (5000 m), 4.3 min. Range (with ex: 
tornal fuel), 497 mis (800 km). Empty weight, 7,540 lb 
(3.420 kq). Loaded weight, 10,941 Ib (4 969 kg) Span, 
32 8 944 in (10,00 mm). Length, 92 fe 3 in (9,83 m). Height. 
10 ft 6% in (3,22 m). Wing area, 196.9 sq fe (18,20 m’). 


‘The MiG-0M alias 1-308 (below) had a pressurised 
cockpit and afterburning RD-21 turbojets. 


MIKOYAN-GUREVICHI-270 _ ussR 


Created by the OKB as the Zh to moot a 1945 require: 
mont for a rocket-propelled target detence fighter, the 
£270 was based broadly on the Messerschmitt Me 263, 
(Which see), but was of a less radical configuration, fea: 

turing a straight wing and conventional horizontal tail. 

Adopting an ejection seat for the first time in a Soviet 
fighter and having a wing of near-laminar flow profile 
the first of two prototypes was towed Into the air 
behind a Tu-2 — with ballast replacing the rocket motor 
~1n December 1946. Only the second prototype was to 
he fitted with the rocket motor. This, the RD-2M-3V de. 

veloped by I, Dushkin and V Glushko, was a bi-propel- 

lant dual-chamber unit affording a total thrust of 
3,197 lb (1450 kg) of which the cruise chamber con 

‘tributed 882 lb (400 kg). The cabin was pressurised and 
proposed armament comprised two 23-mm cannon and 
eight RS-82 rockets. The second prototype flew under 
power early in 1947, but was written off as a result of a 
landing crash while being flown by an Nil VVS pilot. 


(Below) The 1-270 rocket-propelled interceptor. 


‘The first pre-series MiG-9 alias 1-301 (above), as now 
preserved in the VVS Museum at Monino. 


Shortly afterwards, the first prototype was damaged in 
a belly landing and was not repaired. Max speed. 
621 mph (1 000 km/h) at sea level, 582 mph (936 km/h) 
at 49,215 ft (15000m). Time to 32,810 f (10 000 m), 
2.37 min. Endurance (both chambers), 4.25 min. (cruise 
chamber only), 9.05 min. Empty weight, 3,408 lb 
(1.546 kg), Loaded weight, 9,083 lb (4 120 kg). Span, 
29 ft 5in (7,75m). Length, 29 ft 3in (8.91 m). Height, 
10 ft 1% in (3,08 m). Wing area, 129.17 sq ft (12,00 mr"). 


‘The first prototype 1-270 (below) which was flown with 
rocket motor replaced by ballast. 


MIKOYAN-GUREVICH 
MiG-15 (1-310) 


Conceived to meet a March 1946 requirement for a high- 
altitude day interceptor designed around the British 
Rolls-Royce Nene turbojet — acquisition of which was 
then being negotiated by the Soviet government ~ the 
Iedeliya S, alias 1-310, was evolved in parallel with the 
reverse engineering of the British engine by Vladimir 
Klimov's bureau as the RD-45, This designation signi 
fied Reaktivay dvigatel, ot reaction engine, and Zavod, 
or Factory, 45 in which it was placed in production. 
‘The first of three prototypes, S-01 witha Nene lengine, 
flew on 30 December 1947, the second, $-02 with a 
Nene 2, following on 27 May 1948, and the essentially 
similar pre-production prototype, the 8-03, flying on 17 
June and being assigned to the NII VVS on 1 November 
1948, Full-scale production as the MiG-1 was mean 
while launched, the series version having the OKB de- 
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‘The first of three MiG-15 prototypes, the S-01 (below), 
which flew with a Nene in December 1947. 
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‘The first series production MiG-15 (above) which flew 
in December 1948, a year after the prototype. 


signation of SV and the first example flying on 30 
December 1948, exactly one year after the first proto: 
type's initial light. The MiG-15 (SV) was powered by 
the 5,005 lb st (2270 kgp) RD-4SF engine and arma: 
ment comprised one 37-mm N-37 and two23-mm NS-23 
‘cannon. The initial series MIG-16 remained in produc 
ton for less than a year before giving place to the im: 
proved MIG-15bis. Licence manufacture of the MiG:16 


was initiated in Poland and Czechoslovakia after its 
withdrawal from Soviet production in favour of the 
‘MIG-15bis, however. Two hundred and twenty-seven 
‘were built in Poland with the designation Lim-1 be: 
tween January 1953 and September 1954 after 
‘assembly of six from kits, the MIG-15 then giving place 
to the MiG-1Sbis as the Lim-2. Eight hundred and 
fifteen MIG-15s were built simultaneously in 
Czechoslovakia as $.102s, these, too, giving place in 
Production in 1954 to the MiG-ISbis ax the $.103, 
‘Among experimental variants of the basic MiG-16 was 
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one, referred to by the OKB as the SU, which was parti 
cularly interesting in having two 23-mm Sh-3 cannon 
pod-mounted under the fuselage nose, and pivoted to 
allow vertical movement from —7 to +11 deg. The first 
flight test of the SU was made on 30 June 1951, but it 
was soon ascertained that between 16 and 20 flights 
were necessary to train pilots in the correct use of the 
movable weapons in aerial combat, a disadvantage 
considered to outweigh the possible advantages of the 
system. The following data relate to the standard SV 
production model. Max speed, 652 mph (1 050 keu/h) at 
‘508 level, 641 mph (1031 ku/h) at 16,405 ft (6 000 m), 
Time to 16,405 ft (5000 m), 2.5 min. Range (internal 
fuel), 730:mis (1175 kg) at 32,810 ft (10000 m). Empty 
weight, 7,767 lb (3523 kg). Loaded weight (clean), 
10,941 Ib (4.963 kg), Span, 33 ft 1in (10,08 m). Length, 
32 ft 1144 in (10,04 m). Height, 12 f¢ 195 in (3,70 m). Wing 
area, 221.75 3q ft (20,60 m*) 


‘The SU version of the MIG-16 (below) with two 23-mm 
cannon that could be tilted vertically through 18 deg. 
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MIKOYAN-GUREVICH 
MiG-15n1s 


Early service use of the MiG-15 having revealed various 
deficiencies, the OKB proposed = number of modifica 
tions and changes, to be combined with introduction of 
the VK-1 engine in the Izdeliya SD, Submitted to state 
trials in November 1948, the VK-1 was an improved 
RD-46F developed by Viadimir Kiimov's bureau and 
affording 5,952 lb st (2700 kgp). The changes intro- 
duced in the SD version included a strengthened wing 
box, servo aileron control, increased elevator balance, 
redesigned air brakes and modifications to the leading 
edge of the vertical fin. The SD was ordered into pro- 
duction as the MiG-1Sbis, the first example flying in 
September 1949, Armament consisted of one 37-mm 
N-37 and two 23-mm NS-23KM cannon, and provision 
‘was made for two 110- or 220-th (60- or 100-kg) bombs 
and two §6-Imp gal (250-1) fuel tanks to be carried. Two 
versions were built, one with and one without ILS 
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(Above) The series production MiG-15bis. 


(OSP-48) equipment, and licence manufacture was 
undertaken in Poland and Czechoslovakia as the Lim-2 
and 8.103 respectively from the autumn of 1954 until 
late 1956, Some 500 Lim-2s had been built in Poland 
when production terminated on 23 November 1956, and 
the total of $.103s built in Czechoslovakia by Aero at 
Vodochody was 620, these contributing to an overall 
production total of MIG-15s of all versions (including 
the tandem two-seat tuitional MIG-ISUTI) of some 
12,000 aircraft, serving with almost 40 air forces, 
Variants that failed to achieve quantity production in- 
cluded the MiG-18Sbis (SD-UPB) and MiG-15Rbis (SR), 
respectively escort fighter and tactical reconnaissance 
versions capable of carrying twin 132-Imp-gal (600-1) 
auxiliary tanks, and the radar-equipped MiG-15Pbis 
Which was tested in two versions, The first of these, the 
SP-1, carried a Torti (Thortum) fixed-soan AI radar in a 
bulbous nose radome and flew in December 1949, NIL 
‘WVS trials being performed between 31 January and 20 
May 1950, The second version, the SP-5, five examples 
of which were tested during 1951, differed in having 
RP-1M Jzumrud (Emerald) radar with the ranging scan 
her accommodated in an intake lip extension and an in 
take splitter housing for the scan dish. The following 
data relate to the standard production MiG-18bis. Max 


‘The first radar-equipped MiG-1SPbis, the SP-1 (above) 
with a Torif radar, and the second version, the SP-5 
(below) with an Lzumrud radar. 
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(Top) MiG-15bis of Magyar Légierd, Pécs District, circa 
1960, and immediately above) a MiG-15bis of Chinese 
People’s Liberation Army, Korean War, 1952. 


speed, 667 mph (1076 km/h) at sea level, 688 mph 
(1107 knv/h) at 9,840 ft (3000 m), Time to 16,405 ft 
(5000m), 1.95 min. Range (internal fuel), 826 mis 
(1330 km), Empty weight, 8,115 Ib (3 681 kg), Loaded 
weight (clean), 11,861 lb (5380kg). Span, 33ft 1in 
(10,08 m), Length, 36 ft 7% in (10,86 m). Height, 12 ft 
1341n (3.70 m). Wing area, 221.75 sq fe (20,60 m’) 
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(Above) The first and (below) second prototype of the 
1-320 tandem-engined all-weather fighter, 


To meet a requirement for a twin-engined all-weather 
fighter formulated in January 1948, the MiG OKB prof. 
fered the Izdeliya R, a side-by-side two-seat swept 
‘wing fighter with the engines disposed in tandem. 
Competing with proposals from the Lavochkin and 
Yakovlev bureaux - all three contenders being 
awarded three-prototype contracts ~ the MIG fighter 
Was assigned the official designation 1-320. The nose 
intake fed a plenum chamber around the forward 
‘engine compressor, this engine exhausting below the 
fuselage and a duct leading back to the rear engine 
which exhausted via an orifice in the extreme tail 
Armament comprised two 37-mm N-37 cannon, and the 
first prototype, the F'1 flown on 16 April 1949, was 
powered by two 5,006 lb st(2 270 kgp) RD-45F engines, 


The second prototype 1-320 (below) introduced more 
powerful engines and initially had Torii-A radar. 


—— 


whereas the R-2 and R:3 were each powered by paired 
5,952 lb st (2700 kgp) VK-1s. The VK-1-powered proto: 
types could take-off and cruise on the power of either 
engine, and the 1-320 was initially tested with Toril-A 
(Thorium-A) radar, This single-antenna radar which 
demanded manual tracking was succeeded by the 
basically similar but improved Korshun (Kite) radar 
with which the 1-320 was tested during July-August 
1951. Development of the -320 was discontinued when 
the requirement to which it had been designed was 
overtaken by a more advanced one. The following data 
relate specifically to the R-2. Max speed, 677 mph 
(1090 km/h) at 3,280tt (1000m). Time to 32,810 
(10000), 5.25 min, Range (internal fuel), 749 mis 
(1205 kan) at 32,810ft (10000 m). Normal loaded 
weight, 23,644 lb (10725 kg). Max loaded weight, 
26,664 Ib (12 096 kg). Span, 46 ft 7 in (14,20 m). Length, 
51 ft 874 in (15,77 m). Wing area, 449.49 5q ft (41,20 m°) 


MIKOYAN-GUREVICH 
MiG-17 (1-330) USSR 


In parallel with work on the SD (MiG-15bis), the MiG 
OKB launched, early in 1949, a further refinement of the 
basic Izdeliya S concept as the SI, to be assigned the 
official designation of 1-330, The SI was intended to 
have improved transonic behaviour by adding the 
existing fuselage (forward of the rear frame of the 
engine plenum chamber) to a lengthened rear section 
to improve fineness ratio, and mating the result to an 
entirely new wing possessing better compressibility 
characteristics. This new wing — unofficially referred to 
as the “sickle” wing ~ featured 45 deg quarter-chord 
sweepback inboard reducing to 42 deg outboard. The 
Klimov VK-1 engine of the SD was retained, and the first 
prototype to fly, the Si-2, achieved 692 mph (1 114 km/h) 
at 7,220 ft (2 200 m), or Mach=0.95, on 1 February 1950 
after a few flights. This aircraft was lost on 20 March 
and replaced by the SI-02, and, in September 1961, the 
SI was ordered into production at six factories as the 
MiG-17, first achieving operational capability with the 
WS in October 1962, Armament remained, as in the 
MIG-16bis, one 37-mm N-37D and paired 23-mnm NR-23 
cannon, and the VK-1 engine quickly gave place to the 
similarly rated but improved VK-1A. Production of the 


(Below) The SI-2, the first prototype of the MiG-17 to 
fy, and (above) the SI-01, the fourth MiG-17 prototype 
built and the third to enter flight test. 
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basic clear-weather MiG-17 gave place to the MiG-17F 
(which see) from the end of 1952. Max speed, 665 mph 
(1.070 km/t) at 16,405 fe (5000 m). Time to 16,405 ft 
(5.000 m), 3.0 min. Range, 628 mis (1 O10 km) at 16,405 ft 
(5000 m), Empty weight, 8,373 Ib (3 798 kg). Loaded 
weight (clean), 11,468 Ib (5202 kg). Span, 91 ft 7s in 
(9,63 m). Length, 96 fe 1114 in (11,26 m). Height, 12 ft 
65s in (3,80 m), Wing area, 243.27 sq ft (22,60 m’). 


MIKOYAN-GUREVICH 
MiG-17F USSR 
With the successful development in 1951 of the VK-IF 
‘afterburning version of the VK-1 engine, this was fitted 
toan SI airframe and flown on 29 September 1951 as the 
SF, Series production of this version of the fighter was 
launched at the end of 1952 as the MIG-17P, the suffix 
letter signifying Forsirovannyt (literally, boosted"), 
‘The VK-F engine offered an afterburning thrust of 
7,452 tb (3.980 kg) for three minutes up to 22,965 ft 
(7-000 m) and 10 minuites above that altitude, and apast 
from a cut-back rear fuselage exposing the variable 
nozzle, the MiG-17F had shorter and deeper air brakes. 
Atmament remained one N-37D and two NR-23 
cannon, and this could be augmented by four 190-mm 
‘TRS-190 or two 212-mm ARS-212 rockets. The MiG-17F 
achieved service status with the VVS in 1963, and was 
eventually to be employed by more than 30 air forces. 
Production of the MiG-17F terminated in the Soviet 
Union in 1988, but continued under licence in Poland 
and China. A total of 477 MiG-17F fighters was built in 
Poland as Lim-6s between November 1956 and June 
1960, followed between November 1960 and May 1961 
by 60 examples of the Lim-5M, an indigenously-de: 
veloped dedicated ground attack and battlefield sup- 
port aircraft, The Lim-5M introduced thickened and ex- 
tended wing roots and twin-wheel main undercarriage 
members. After receiving two pattern aircraft, 16 


‘The 850th MiG-17 was the first to receive the VK-1F 
engine as the MiG-17F (above and below), 


MIKOYAN-GUREVICH 


‘An Egyptian-supplied MiG-17F (above) of the Nigerian 
Air Force in use against Biafra at Enugu, mid-1969. 


kocked-down kits and forgings, and materials for a 
further 10 aircraft, China began licence manufacture of 
the MiG-17F as the J-5. The first J-5 produced entirely 
from Chinese parts was completed at Shenyang in the 
summer of 1956, and 767 had beer delivered by the end 
of 1959 when production was continuing, An exclu: 
sively Chinese tandem two-seat training version, the 
4-5, was developed and flown on 8 May 1966, a total of 
1,061 having been built when production terminated at 
the end of 1986. Slightly more than 8,000 MiG-17s (all 
versions) were built in the Soviet Union and Poland, 
Max speed, ph (1146 kmn/h) at 9,840 ft (3.000 m). 
Initial olimb, 12,795 ft/min (65 m/sec). Range (max ex 
ternal fuel), 913 mis (1470 ken). Empty weight, 8,664 lb 
(3930 kg). Loaded weight (clean), 11,773 Ib (5 340 kg). 
‘Span, 31 ft 7's in (9,63 m). Length, 36 ft 456 in (11,09 1m). 
Height, 12ft $¥ in (3,80 m), Wing area, 243.27 sq ft 
(22,60 m’), 


MIKOYAN-GUREVICH 


MiG-17P USSR 


‘The SP-2 (above), a version of the MiG-17F equipped 
with a single-antenna Korshun Al radar set. 


The first radar-equipped interceptor built in series for 
the VVS, the MiG-17P - the suffix letter signifying Pois 
kovyi, of search - was evolved from a modified version 
of the MiG-15bis, which, fitted with the dual-antenna 
RP-1M [zumrud (Emerald) as the SP-5, first introduced 
the combined upper intake lip and intake splitter hous- 
ings. The nose section of the SP-5 was grafted onto a 
VK-1A-powered MIG-17 airframe as the SP-7, the 


Mig-17Fs of (immediately below) Egyptian Air Force 
and Air Defence Command at Bilbeis, 1981, and 
(bottom) of Democratic Republic of Vietnam, 1971. 


‘The cannon-armed MiG-17PF (above) and the K-5 AAM- 
armed MIG-17PFU limited all-weather fighter (below). 


37m N-37 cannon giving place to a third 23-mm 
NNR-23 for co reasons, and comparative trials being con 
ducted with a MiG-17 fitted with a single-antenna Kor 
shun (Kite) radar as the SP-2, Tests were concluded in 
the summer of 1982, the Lzumrud radar being adopted 
in preference to the Korshun and production of the SP-7 
being undertaken as the MiG-17P limited all-weather 
fighter for both the PVO and Navy. The MiG-17P 
entered production simultaneously with the MiG-17P, 
and comparatively few of the former had been. pro- 
duced before the afterburning VK-1F was standardised, 
to result in the MiG-17PF, this having been preceded by 
the SP-7F flown in October 1952. Powered by a VK-4F 
rated at 5,842 lb st (2650 kgp) boosted to 7,451 Ib st 
(3 380 kgp) with afterburning, and armed with three 
23-mm cannon, the MiG-17PF was fitted with progres: 
sively improved versions of the Jzumrud, culminating 
with the RP-5 model. In 1953, progress with the beam: 
riding K-5 (RS-2US) AAM permitted the cannon arma 
ment of a MiG-17 to be replaced by a quartet of these 
missiles on underwing pylons. Successful trials with 
this, the SP-6, led, in 1955, to the majority of MiG-17PF's 
being similarly modified as MiG-17PFUs, combining the 
RP-5 Izumrud with four K-5 AMS, Licence production 
of the RP-S-equipped MiG-17PF was undertaken in 
Poland as the Lim-6P, the first being delivered on 18 
January 1959 and the 129th and last being rolled out on 
29 December 1960. As late as 1961, China acquired a 
licence to produce the MiG-17PF, manufacture being 
undertaken by the Chengdu Aircraft Factory as the 
J-5A. Owing to nomdelivery by the Soviet Union of 
some equipment and drawings, construction of a proto- 
type J-SA took three-and-a-quarter years, the first flight 
taking place on 11 November 1964, and initial deliveries 
to the Ait Force of the Chinese People's Republic began 
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‘The MiG-17PFU (above) with RP-5 Izumrud and launch 
rails for a quartet of K-6 alias RS-2US missiles. 


in May 1966. The following data relate to the MiG-17P. 
‘Max speed, 659 mph (1 060 km/h) at sea level, 699 mis 
(1116 kaa/h) at 9,840 ft (3 000 m). Initial climb, 7,283 RU 
‘min (37 m/sec), Range (clean), 801 mls (1290 km) at 
39,970 ft (12 000 m). Empty weight, 9.158 lb (4 154 kg). 
Max loaded weight, 13,845 Ib (6 280 kg). Span, 31 fe 
7th in (9,63 m). Length, 38 fe 2% in (11,68 m). Height, 
12 ft 1 in (3,68 m). Wing area, 243.27 sq ft (22,60 m’). 


MIKOYAN-GUREVICH I-350 USSR 


Characterised by what was at the time extreme wing 
sweepback — 60 deg at the leading edge ~ and the first 
MiG fighter designed for sustained supersonic fight, 
the OKB's Izdeliya M was initiated to accept the new 
Lyulka TR-3A single-shaft turbojet which was to be 
Committed to production as the AL-5. Assigned the off 
cial designation 1-350, one prototype was bullt, the M-1 
with RP-1 Zeumud Al radar, a second, the M-2 with Kor- 
shun AI radar, being abandoned before completion 
‘Armament comprised one 37-mm N-37 and two 23-mm. 
NR-23 cannon, The M-1 was flown for the first time on 
16 June 1961, but the TR-3A turbojet, which was rated 
At 10,140 tb st (4 600 kop), falled shortly after take-ott 
"The hydraulic system also failed, but the pilot nonethe- 
loss effected a successful landing. Four further flight 
tests were performed, but engine difficulties persisted, 
and, as it was obvious that the Lyulka turbojet 
demanded considerable further development, the 1-350 
‘programme was terminated in August 1961. The follow: 
ing performance data are OKB estimates. Max speed, 
770 mph (1240 km/h) at sea level, or Mach=1.01, 
787 mph (1266 km/h) at 32,810 ft (10000 m), or 
‘Mach=1.175. Time to 16,406 ft (5 000 m), 11 min. Range 
(internal fuel), 696 mis (1120 km). Empty weight, 
13,503 Ib (6 126 kg). Max loaded weight, 19,202 Ib 
(8 710 kg). Span, 31 ft 11 in (9,73 m). Length, 64 ft 74 in 
(16,66 m). Wing area, 387.51 sq ft (36,00 m") 


‘The 1-360 (above and below) was the first MiG fighter 
designed for sustained supersonic flight, but suffered 
persistent engine difficulties. 


MIKOYAN-GUREVICH I-360 USSR 


At the end of 1951, the MIG OKB had completed an 
adaptation of the MiG-17 airframe for a pair of 
5,782 lb st (2600 kgp) Mikulin AM-§ turbojets as the 
Izdeliya SM-1, or 1-340. Purely an engine test bed, the 
SM-1 had demonstrated the efficacy of the side-by-side 
installation of the small-diameter turhojets, achieving 
speeds of 741 mph (1 193 knv/h) at 3,280 ft (1 000 m) and 
‘717 mph (1 154 kanv/’h) at 16,405 ft (5 000 m), an altitude 
attained in 0.94 min. The success achieved with the 


(Above and below) The first 1-360, alias SM-2, the first 
MIG fighter to use side-by-side turbojets. 


SM-1 determined choice of engine and power plant 
‘arrangement for the SM-2 single-seat fighter proposal 
embodying an essentially similar wing to that of the 
1-360 with 55 deg sweepback at quarter chord (60 deg 
at leading edge). Powered by two AM-SF turbojets 
each with an afterburning rating of 6,952 Ib st 
(2700 kgp) and having an armament of two 37-mm 
N-37D cannon in the wing roots, the fist SM-2—by now 
assigned the official designation of I-360 was lownon 
24 May 1952. This was unique in having a T-type hori- 
zontal tail, and, on 25 June, it attained Mach=1.04 in 
level flight, Subsequent testing revealed that the wing 
tended to blanket the tailplane at high angles of attack, 
and, to rectify this deficiency, the tailplane was 
lowered to a mid point on the fin. Flight test (as the 
SM-2A) revealed litle improvement and the surface 
‘was then further lowered to the base of the fin (as the 
SM-28), this being accompanied by some increase in 


‘The second 1-360 (below) with horizontal tail lowered. 
to the base of an enlarged vertical tail 


the vertical tail surface area, and satisfactory handling 
characteristics resulting. Nonetheless, the prototype 
was lost on its 132nd flight as a result of tail flutter. It 
was calculated that the maximum attainable Mach 
number of the fighter was 1.19, but no details of per: 
formance are available. Loaded weight, 15,035 lb 
(6820 kg). Span, 29 ft 7% in (9,04 m). Length, 45 ft 
734 in (13,90 ma), Height, 12 ft 11% in (3,95 m). 


MIKOYAN-GUREVICH SN 


Despite termination of trials in 1951 with the SU deriv- 
ative of the MiG-16 featuring paired 23-mm cannon on 
articulated mountings, the basic concept of gun arms: 
ment capable of elevation and depression for alr-air use 
‘was persisted with by the MiG OXB. In 1953, fight test- 
ing of a more sophisticated development of the concept 
began as Zedeliya SN. A variation of the MiG-17, the SN 
‘was the first fighter of MiG design to feature lateral air 
intakes, the 5,952 lb st (2900 kgp) VK-1A turbojet 
being fed via circular orifices against concave fuselage 
sides forward of the wing roots. This arrangement per 
mitted installation of the so-called SV-25 armament 
system consisting of a trio of 23-mm TKB-495 cannon 
mounted asymmetrically (one to port and two to star 
board) on an articulated mounting in the nose section. 
Operated electrically, the cannon could be elevated to 
27 deg 26 min and depressed to 9 deg 48 min, the com: 
plete SV-25 system weighing 1,034 lb (469g), Trials 
with the SN were discontinued owing to aiming com: 
plexities combined with advances in air-to-air missiles. 


USSR 


‘The SN (above and below) was the MiG OKB's second 
attempt to use vertically-controliable gun armament, 


Derived from the MiG-17, the SN (below) was the first 
of the OKB's fighters to have lateral intakes. 


‘Max speed, 650 mph (1.047 km/h) at 6,560 ft (2 000 m), 
657 mph (1 058 km/h) at 16,405 ft (5 000m). Time to 
16,405 ft (5000 m), 2.64 min. Ceiling, 47,570 ft 
(14500), Empty weight, 9,153 lb (4 152 kg). Normal 
loaded weight, 12,390 ib (5 620 kg). Span, 31 ft 71n 
(9,63 m). Length, 40 ft 5% in (12,33 m). Height, 12 ft 
533 in (3,80 m). Wing area, 243.27 sq ft (22,60 m’) 


MIKOYAN-GUREVICH 
MiG-19S 


The first Soviet production fighter capable of exceeding 
‘Mach=1.0 in level fight, the MiG-19 was derived from 
the SM-9, which, in tum, evolved from the SM-2 (I-360), 
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(Above, top) A MiG-19S (F-6) of No 11 Sqn, Pakistan Air 
Force, Sargodha, 1979, and (immediately above) a J-6 
(MiG-198) of People's Republic of China AF. 


Development of the SM-9 as a single-seat clear 
Weather day fighter armed with three 23-mm cannon 
and powered by two AM-9B turbojets was launched on 
18 August 1953. The first prototype, the SM-9/1, was 
flown on 5 January 1954 powered by two AM-9Bs — 
derived from the AM-SF by Sergei K Tumansky and 
later to be redesignated RD-9B ~ each of 5,732 Ib st 
(2.600 kap) boosted by afterburning to 7,165lb st 
(3 250 kgp). On 17 February, six weeks after its initial 
flight, the SM-9 entered production, on the recommen 
dation of Marshal Zigarev, as the MiG-19 at both Gar'kiy 
and Novosibirsk, although state trials did not com 
mence until 30 September. The second prototype, the 
§M-9/2, ew on 16 September 1954 with the specified 
armament of three 24-mm NR-23 cannon, the first pro- 
duction MIG-19s being delivered in March 1965. These 
latter revealed several significant problems, the most 
Serious being inadequate control effectiveness at 


(Above) The first prototype MiG-19, the SM-9/1, and 
(below) the series production MiG-19S day fighter. 


(Below) A Chineso-built MiG-19S (F-6) of No 19 Sqn, 
PAF, at Marsoor, with 165-Imp gal/750-I belly tank. 


supersonic speeds. This problem was resolved 
primarily by application of a slab-type, all-flying hori: 
zontal tail. This was standardised for the production 
fighter, together with a spoiler system interlinked with 
the ailerons and an armament of three 30-mm NR-30 
cannon as first flown on the third prototype, the SM-9/3. 
on 27 November 1955. With these changes, the fighter 
was designated MiG-195 ~ the suffix letter signifying 
stabilizator, ot stabilator ~ and achieved VVS service 
from mid 196. Production v of the fight 
factured in comparatively limited numbers included 
the MiG-19SV high-altitude interceptor, which, with a 
reduced armament of two NR-30 cannon, 21.53 sq ft 
(2,00 m*) more wing area and two AM-QBF2 turbojets 
with afterburning thrust of 7,275 lb (3 300 kg} 
rude of 68,045 ft (20 740 m) on 6 De 


an al 


(Above) The SM-9/3, third MIG-19 prototype, and 
(below) the SM-30 ramp-launched target defence 
interceptor version of the MiG-19S, 


Slightly more than 2,000 MiG-19s (all versions) had 
been butt in the Soviet Union when production phased 
out in 1968, and, in the same year, licence manufacture 
began in Czechoslovakia as the 3,105, 103 being built 
when the programme ended in 1963. The MiG-19S was 
also built under licence in China as the J-6, the first 
being flown on 30 September 1959. The J-6 was built in 
very large numbers at Shenyang, both for the Air Force 
and Navy of the Chinese People's Republic, and for ex- 
port (Albania, Bangladesh, Egypt, Iraq, Kampuchea, 
North Korea, Pakistan, Somalia, Sudan, Tanzania, Viet 
nam and Zambia), production including the improved 
4-6 II (F-6C) - see next entry — and allegedly involving 
more than 4,000 aircraft when completed in the mid 
‘eighties. Experimental versions of the MiG-195 in- 

ded the SM-10 with flight refuelling probe (mid 
1965), the SM-30 ramp-launched target defence inter 
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‘The MiG-19SU, or SM-50, quick-reaction interceptor 
(above) with an RU-013 rocket boost systom. 


eptor (1957), and the SM-60 quick-reaction interceptor 
nth RU-013 rocket boost system. Data relate to the 
standard MiG-19S, Max speed, 902 mph (1.452 km/h) at 
32,810 ft (10000m), or Mach=1,34. Initial climb, 
22,640 fe/min (116 m/sec). Range (internal fuel), 863 mis 
(1390 km). Empty weight, 11,3991b (5172 kg). Max 
loaded weight, 19,470 Ib (8 832 kg). Span, 29 ft 6}41n 
(9,00 m). Length, 41 ft 4 in (12,60 m). Height, 12 ft 9! in 
(3.90 m). Wing area, 269.1 sq ft (26,00 m’) 


MIKOYAN-GUREVICH 
MiG-19P USSR 


Whereas the MiG-19 had been conceived as a simple, 
clear-weather fighter, with gyro gunsight and no radar 
inging, some limited all-weather capability was in- 
troduced at an early stage in the fighter’s development 
fe with what the OKB designated SM-7, Equipped 
with an RP-1 Jumrud Al radar in a revised, extended 
nose, the SM-7/1, flown for the first time on 28 August 
1954, was in other respects similar to the SM-9/1. Trans: 
ferred to the NII VVS on 16 December 1954, it entered 
production for both the PVO and the Navy as the 
MIG-19P (Poiskovyt, or Search), the second prototype, 
the SM-7/2, having aerodynamic modifications similar 
to those adopted for the MiG-19S and these being 
standardised. Powered by two AM-9B(RD-9B) engines, 
the MiG-19P was armed with two 30-mm NR-30 cannon 
and entered service during 1956, In the meantime, a 
modified prototype, the SM-7/M, had entered flight test 
in January of that year. Equipped with Izumrud-2 radar, 

(M-7/M discarded the wing root-mounted cannon 
and introduced four wing pylons for beam-riding K-5M 
missiles. As the MiG-19PM, this version supplanted the 
MiG-19P in production, Licence manufacture of the 
MiG-19P was undertaken in China, the first Chinese 
assembled example ~ presumably from a Soviet-sup 
plied kit flying on 17 December 1968, The MiG-19P did 
hot achieve production in China until 1963, being 
initially built at Shenyang and subsequently at Nan 
chang as the J-6 I, and joined in production at Nan- 
chang by the MiG-19PM as the J-6 I, with the K-5M mis: 
sile also being licence-built as PL-1, Further 


the $ 


(Above) One of the SM-7 prototypes of the MiG-19P, 
‘and, (below) the MiG-19PM which discarded cannon 
armament in favour of a quartet of K-5M missiles, 
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Chinese developments included the J-6Xin, which 
replaced the Jzumrud with a Chinesedeveloped Al 
radar accommodated in a needle-shaped radome 
mounted centrally on the intake splitter. and the J-6 II, 
which, with a similar radar to the J-6Xin, had @ 
reduced wing span and wingtip-mounted AAMs. The 
following data relate to the MiG-19PM. Max speed, 777 
mph (1250km/h) at 32810 ft (10 000 m), or 
‘Mach=1.15,702 mph (1130 kem/h) at 49,210 ft (15 000 m), 
‘or Mach=1.06. ‘me to 49,210 ft (15 000 m), 4.8 min 
Range (internal fuel), 621 mls (1 000 kim) at 32,810ft 
(10,000 m). Loaded weight (clean), 17,041 lb (7 730 kg). 
(with two 88-Imp-gal/400-1 tanks), 18,660 Ib (8 464 ka). 
Dimensions as for MiG-19S apart from a length of 43 ft 
Bi/e tn (13,25 m), 


MIKOYAN-GUREVICH I-370 USSR 


Duting 1983, the MiG OKB launched the design of a 
gined tactical fighter which was to utilise a 
‘wing fundamentally similar to that of the twin-engined 
SMC9, forerunner of the MIG-19, work on which was 
proceeding in parallel, Officially designated 1-370 and 
‘assigned the OKB appellation of I-1, the new fighter 
received a Kimoy VK-7 tuthojet rated at 7,771 Ib st 
(8.828 kgp) and boosted to 11,541 tb st (5 236 lagp) with 
afterburning, The prototype was flown for the first t 
on 16 February 1965, but high speed performance 


proved disappointing. It was therefore returned to the 
foctory where an uprated VK-? engine was installed, 
this having normal maximum and aftervurning thrust 


ratings of 8,675 tb (3 995 kg) and 13,823 lb (6 270 kg) 
Tospectively. With a new wing, the quarter-chord 
aweopback of which waa increased from 56 to 57 deg, 
the prototype was redesignated 1-2 by the OKB. 
nited testing of the 1-2 was undertaken during which 
ign maximum speed proved unobtainable. A further 
development of the basic design, the 1-2 (1-380) 
remained unflown owing to the non-delivery of its more 
powerful VK-3 engine, Max speed, 902 mph 
(1 452 km/h) at 36,435 ft (10 800 m), or Mach 1.97. Tine 
to 16,408 ft (5 000 m), 1.15 min. Ceiling, 56,775 ft (17 000 
m). Range (max oxtarnal fuel), 1,553 mls (2 500 km). 
Empty weight, 11,212 lb (6 086 kg). Max loacled weight, 
18,298 |b (8 300 kg). Span, 29 ft 6'/s in (9,00 m). Length, 
41 ft 8 in (12,70 m), Wing area, 269.1 sq ft (25, 00 my’). 


‘The 1-370 (below) was flown under OKB designations 
11 and 1-2, but failed to meet performance demands. 


MIKOYAN-GUREVICH Ye-2 USSR 


By early 1954, the MiG OKB was involved in a design 
programme with the abjective of developi 

atively lightweight interceptor fighter capable of 
attaining Mach=2.0 and altitudes of the order of 
65,600 ft (20 000 m). At this time, the respective advan- 
tages of two favoured configurations - the thin, highly 
sweptback wing and the pure delta wing, both mated 
with slab-type horizontal tail surfaces - had still to be 
resolved. The OKB elected, therefore, to build aerody- 
namic test vehicles in parallel utilizing both configura- 
tions, the finst to fly being that with the sweptback 
wing. Referred to as the Ye-1, this aircraft was original- 
ly to have been powered by an AM-5A turbojet. With 


(Below) The Ye-2 and (above) the Ye-2A underwent 
‘comparison trials with parallel delta-winged types. 


‘The Ye-2A (below) was built in pre-series quantity. 


a 


the availability of the AM-9B engine of 5,732 Ib st 
(2 600 kgp) and 7,165 Ib st (3 260 kgp) with afterburn. 
ing, the airframe was modified to take the more power 
ful unit, and, armed with two 30-mm NR-30 cannon, 
was flown as the Ye-2 on 14 February 1955. As no clear 
advantage between the Ye-2 and the delta-winged 
Yo-4 was immediately obvious, an additional prototype 
of each configuration, the Ye-2A and Ye-5, was ordered, 
these having the Tumansky-developed AM-11 (R-11) 
engine of 8,377 lb st (3 800 kap) and 11,243 tb at (5 100 


kgp) with afterburning. The swept-back Ye-2A flew 
the first time on 22 March 1956, and a pre-series of five 
more aircraft was built - these being provisionally 


assigned the des: 3-23 - for evaluation pur 
poses, but, in the event, the delta-winged Ye-5 was 
deemed to offer marginally superior characteristics and 
was chosen for large-scale production. Max speed, 
1,181 mph (1900 km/h). Time to 22,810 ft (10 000 m), 73 
min, Coiling, 69,055 ft (18 000 m). Max range, 1,243 mis 
(2.000 km). Empty weight, 9,568 Ib (4 340 kg). Normal 
loaded weight, 13,779 lb (6 250 kg). Span, 26 ft 7/«in (8 
11 m) Length, 43 ft 47+ in (13.23 m). Wing area, 226.05 
sq ft (21, 00 me. 


MIKOYAN-GUREVICH 
MiG-21F USSR 


‘The MiG-21, NATO reporting name Fishbed, has many 
ims to fame. Not counting the Chinese J-7/F-7 but 
including two-seat trainers, more than 10,000 were 
produced, fat exceeding that of any other supersonic 
fighter In all, a record 30 variants were produced, of 
which no fewer than 15 were primary, while “specials" 
‘set a total of 17 world records, It served with 49 nations 
in all, and took part in more wats than any other fight 
er. Its greatest weaknesses were short endurance, and 
a reat view from the cockpit that varied from appalling 
to non-existent! As at the beginning of 2001, almost 
2,000 were still in service with 29 ait forces. The 
requirement which Jed to the MiG-21 was issued in 
1953. It called for a point defence bomber interceptor 
with a high rate of climb, a maximum dash speed of 
Mach 2, a service ceiling of 65,620 ft (20 000 m), & 
range-only radar, compatibility with air-to-air missiles, 
and two large cannon. It had to be affordable in quan 


tty, and maintainable, manoeuvrable, easy to fly, and 
be able to operate from semi-prepared fields. In 1953 
this was a tall order. The sciences of aerodynamics, 
systems, and propulsion were all breaking new ground. 
For sheer performance, the optimum was the smallest 
possible airframe wrapped around the largest possible 
engine. For handling and manoeuvrability, a tailed 
delta configuration was chosen. The delta Ye-4 was 


‘The Ye-4 (above) was the true progenitor of the MIG- 
21, becoming the Ye-4/2 with airflow fences (below), 


‘The Yo-5 (below) was essentially similar to the Yo-4/2 
apart from the more powerful AM-11 engine, 


‘The definitive prototypes of the MiG-21 were desig- 
nated Ye-6, the second, the Ye-6/2, being seen (below) 
with K-13 (R3S) IR missiles at the wingtips. 
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General arrangement drawing (below) of MiG-21F-13 
seen (above) with Finnish Iimavoimlen, August 1985. 


powered by the same AM-9B turbojet as the Ye-2, and 
had an identical fuselage and emponnage. It first flew 
‘on 16 June 1956, piloted by A. Sedov. This and the sim. 
ilar Yo-4/2 ware followed on 9 January 1956 by the Yo 
5, flown by V. A. Netyedov. ‘This had wing fences and 
the AM-11 turbojet, later redesignated R:1!, rated at 
11,243 Ib (5 100 kgp) max and 8,377 lb (3 800 kgp) 

itary thrust. The next stage was to build three Ye-6 pro 
totypes, which were effectively MiG-21 prototypes 
Powered by the Tumansky R-11F-00, rated at 12,654 lb 
(5:740 kgp) max and 8,554 tb (3 880 kgp) military thrust, 
they differed from the Ye-5 mainly in having the hori 
zontal tail surfaces set lower, a single rather than a 
double ventral fin, and a slimmed-down fuselage. Ye. 
6/1 attained a speed of Mach 2.06, but on 28 May 1958, 
suffered an engine failure, It crashed on landing, and 
Nelyedov was killed. Yo-6/2 was mainly notable for 
having wingtip launch rails for missiles, while the Ye- 
6/3, which first flew in December 1958, set two new 
wotld speed records. Stripped and tuned, it becarne the 
Ye-66. On 31 October 1959, it clocked 1,289 52 kt (2 388 
km/h) over a 15-25 lem course. Then on 16 September 


1960 it recorded 1,949,46 kt (2.499 km/h) over a 100 km 
cloved circuit. On 28 April 1961, extensively modified 
as the Yo-66A, with the R-37P-TRD turbojet and a rock. 
et motor, it set a new absolute altitude record of 
113,862 ft (94 714 my. The first production model was 
the Yo-6T, later MiG-21F An SRD-5 ranging radar was 


accommodated in the three-position shock cone in the 
pitot-stylo intake. Air-to-air armament consisted of two 
90-mm NR-30 cannon each with 60 rounds, and two 
tocket pods each containing 16 57-mrmn S-5M unguided 
rockots. Only 40 wore built before it was replaced on 
the production lines in 1960 by the MiG-21F-13. This 
model carried the SRD-5M Kvant ranging radar Other 
differences were a broader fin, and a fully variable 
afterburner. Two K-13 heat homing AAMs could be cat 
ried on underwing pylons. The -13 was produced in the 
USSR until 1966, and in Grechosiovakia until 1972. It 
also formed the basis of the Chinese Chengdu J-7/-? 
{which see) The MiG-21F and -21F-13 were clear air 
dday fighters. The obvious next step was to introduce a 
limited night and all-weather capability. This emerged 
as the Ye-7, later the MiG-21P To hold the TsD-30T 
radat. an enlarged fixed inlet centrebody was used, 
While to preserve the same mass flow to the R-11F-300 
engine, the nose was lengthened and widened. Other 
avionics improvements included guidance and naviga 
tion systems. The 0-mm cannon were omitted: the 
sole air-to-air armament consisted of two K-13 AAMs 
‘Other changes were a new fuel tank behind the cock 
pit, an enlarged dorsal spine, and larger wheets for use 
‘on semi-prepared strips. The Ye-7/1 first ew on 10 
‘August 1958, and production of the MiG-21P com- 
menced in June 1960. Next came the MiG-21PF pow: 
ered by the R-11F-900, rated at 19,492 Ib (6 120 kgp) 
‘max and 8,708 lb (3 950 kgp) military thrust. The shock 


cone, which on the PF was translating, housed the RP. 
21 Sapfir radar A larger dorsal fairing made space for 
more fuel, something of which all MiGs were notori 
ously short, and the rear cockpit transparencies were 
eliminated, reducing even further the poor view astern 
Provision was made for a GP-9 gun pack holding a 23 
mm GSh-23 twin barrel cannon. The MiG-21PF was 
produced in the USSR between 1962 and 64. and an 
export “monkey” » MiG-21FL with the inferi 
ot R-2L radar and the same engine as the MIG-21K 
from 1965 until 1968, This last was also licence-built by 
HAL in India over the same period. The MIG-21PF was 
teplaced on the production lines by the MiG-21PFM, 
which had a larg 4 tail parachute as standard, 
and blown flaps. The engine was the R-11F2S-300. giv. 
ing a maximum thrust of 13,613 Ib (6 175 kgp). On pre 
vious models, the canopy and pened for 
ward, to give some protection to the pilot during ejec 
tion. On the PFM, the windshield was fixed, and the 
canopy opened to starboard. The radar was the RP. 
21M, and this was linked to the carriage of two K-5M 
boam-tiding missiles. The MiG-21 PFM was produced 
in the USSR in 1964-65 and its “monkey” version, the 
MiG-21PFS, from 1966 until 1968. Next came the MiG. 
218, which was built between 1965 and 1968. An inter 
ceptor with the R-11F2S-300 turbojet, flap blowing, a 
three-axis autopilot and the improved Lazur-M guid: 
this carried the RP-22S radar. It w 


‘The Ye-7/1 (above), first prototype of the MiG-21P, pro- 
duction of which gave place in 1962 to the MIG-21PF 
(below) with uprated engine and new radar. 


(Above) MiG-21MFs of fagdgeschwader I “Frits 
Schmenke!”, DDR Luftstreithrafte, 1986, and (below) 
Egyptian Air Defence Command, Al Mansurah, 1981. 
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13-300, rate 


‘@t 14,308 tb (6 360 kgp) max and 8,973 Ib 
4 070 kgp) military thrust. In a teversal of previous 
trends, the SM had an integeal cannon: the 23-mm 
GSh-23, with a gunsight designed to cope with high-g 
manoeuvres. Radar was the RP-22 Saphir 21, and mis- 
sile armament consisted of two 3T or K-13Rs. 
Production lasted from 1968 to 1974. The export version 
was the MiG-21M, with the R-11F2S-200 turbojet, and 
the RP21MA radat HAL licence-bullt the type for 
India until 1981, The MiG-21MF was an upgraded 

IM, powered by the R-19-300 turbojet and carrying 
the Sapfir-21 radar At low level this was much faster 
than its predecessors, which surprised American flyers 
over North Vietnam. It was armed with a built-in 23 
mm GSh-231 cannon with 200 rounds. and could carry 
four AAMSs, typically two K-138 and two K-13T, 
although later a mix of radar and heat h ing K-608 
was used. Production in the USSR continued nti) 
1975, Also developed from the MiG-21M was the MiG 
2iMT A transitional aircraft, it was marked by an 


(Above) MiG-21MF of 1 SLP (Fighter Regiment), 
Czechoslovak Letectvo, at Budejovice, 1978, 


increase in {uel of more than 20 per cent, most of the 
‘extra housed in an enlarged dorsal spine. Only 18 warn 
built, in 1971, This led on to the MIG-21SMT, a hybrid 
with the airframe and weaponry of the M. and the 
engine and fuel capacity of the MT However, the huge 
dorsal tank caused stability problems, and ita capacity 
had to be reduced by one third. It was built in the USSR 
in 1971/2 The final major and most potent variant was 
the MIG-21bis. To improve low lovel performance, it 
was re-engined with the R-25-200, This had two aftor 
burning ratings: 21,826 lb (9.900 kgp), which could only 
be used when supersonic and bolow 13,124 ft (4 000 m), 
for a maximum of three minutes. In all other flight 
regimes, maximum thrust was 16,653 lb (7 100 kap) 
Military throst was an unexceptional 9,039 Ib 
(4 100 kgp), Internal fuel tankage was increased, and 
new avionics enabled the pilot to navigate in poor con 
ditions. The 23:mm GSh:23 cannon Was retained, and 
the AM load was a mix of K-60M, and K-13M, the lat 
ter with twice the range and loss stringent laurich para 
meters than early ¥-13s. USSR production wae from 
1972 to 75, while HAL continued until 1987. During the 
1990s, upgrades have proliferated. Sokol is converting 
the MIG-2Ibis to the MiG-21.93 for India, given it @ 
“glass cockpit with HOTAS and @ wrap-around wind 
shield, modern avionics with the Kopyo multi-mode 
radar and an IRST It carries up to six R-60MKs or four 
R-738s. The first -93 is believed to have flown on 25 
May 1995, and final delivery should be complete by 
2004. Sokol also has a contract to refurbish Vietnam's 
MiG-21bis fleet, but precise details are lacking. The 
other Sokol proposal, to upgrade MiG-21Ms and MFs as 


Type MiG-21F MiG-21F-13 MiG-21PF | MiG-21FL_ 
NB, All variants- span 23.47 ft (7,16 m), length 44.16 ft (13,46 m), wing ares 248 5q ft 


Height (ft’m) 134/410 | 1346/10 | 136/410 46/410 

(Norm takeott 75,102/6850 | 162487370 | 17,086/7 750 17,262/7 830 

weighs (b/g) 7 (Above) The SM-12/3, which was the first prototype to 
Loadtactor (g) 7 7 8 8 be powered by the Sorokin-developed R3-26. 

Max speed bi (kt/kmi 1174/2 175 1a7ar2 t 1742 175 1i7ar2 175 

Max speed lo (kt/krnh) 94/1 100 [eat 150 m7 610/1 130 

Ceiling (fm) 2.99/19 000 62.330/19000 | _62,999/19 000 62,339/19 000 

Range (nm/km) 20/1 820 7702/1 300 7585/1 440 ea 450 


type ‘MiG-21PFM/PFS | _MiG-21SM 
NB, All variants span 23.47 fe (7,15 m), length 4.16 fe (13.46 mi, win 


MiG-21bis 


[Height (vm) E | I 

Norm takeott v2a07@70 | 18,078/8200 | 19,236/8 725 

weight (b/ka) 

TLoadfactor (@) a5 a5 

Max speed bi (kt/krn 1,203/2 230 1,203/2 230 1,203/2 230 1,174/2 175 -¥ 

‘Max speed lo (kuemh) | 702/140 702/1 300 72/1 300 War 300 (Above) The SM-12PM and (below) the SM-12PMU 
—— — - - T | with a permanent U-19D ventral rocket pack. 

(Calling (fe €2,299/19 000 | _86761/17 300 nat 

Range (nm/km) 702/1 300 567/1 036 |__567/1 030 04/1 120 


‘The third prototype Ye-50 mixed-power point defence 
interceptor (below) featured a lengthened nose. 


means of new ait intake configurations, and the fin 
the SM-12/1, was essentially a 
anded and suaight-tapered nose with 

ind 1 pointed, two-position shock 
sitter. The third prototype, the SM: 


A general arrangement drawing of the MiG-21bis 
(below) and an Indian Air Force MiG-21bis (above). 


sharp-lipped rit 
cone on the intake 


12/3, differed frorn its two predecessors primarily in dis 

ng the paired AM-9B (RD-9B) enginos for two R3-26 

. ojots developed from the earlier power plant by VN 
~ - oo Sorokin. These each offered an aftetburning thrust of 
tres if. 7996 th (8 600 Kg, enabling the, SM12/ to ata 
= speeds ranging between 888 mph (1430 km/h) at veo 

st ond prototype, the Ye-50/2, peed of level, or Mach 1.16, and 1,199 mph (1990 ken/h) at 

Mach =2.33 and an altitude of 83,990 ft (25 600 m).The 39,370 ft (12 000 m), or Mach= 1.8, and an altitude of 

_ tt > |  Ye-50/2 introduced some modifications to the tear fuse- between 67.416 and 59,056 ft 1? 500 and 18 000 m) dur 
a, lage and vertical tail, and the its test programme. This outstanding performance 

e t prompted further development with @ view to produ 


tached. The Gor'kiy ordered to build a R3-26 engines and embodying major nose redesign with 
batch craft, ¥ powere the AM-11 a larger orifice permitting inttoduotion of a substantial 
the MiG-21.98, aimed at older variants, with a smaller engine rocket, were to be designated Ye-50A. _two-position conical centrebody for a ‘TsD-30 radar, a 
radar and a "glass cockpit”, has yet to find a customer ‘These were intended for operational evaluation, but further prototype was completed as the SM-12PM 
Israel's IAT has produced the MiG-21-2000, based on none of them was built owing to a lack of rocket motors, Discarding the wing root NR-30 cannon of preceding 
the MiG-21bis. ‘This includes @ service life extension the Duslilin OKB having meanwhile closed down. Max prototypes, the SM-12PM was armed with two K-5M 
and a "glass cockpit" with HOTAS, and state of the att speed, 1,529 mph (2 460 km/h) at 42,650 (13 000 m), or (RS-2U) beam-riding missiles and entered flight test in 
avionics, including the Elta EL/M 2032 multi-mode Mach =2.3. Time to 22,810 ft (10000 m), 67 min. Coiling, 1957. This was joined at the end of 1958 by yet another 
radar. Four Python 3s is the standard AAM fit. A sim- 76,460 ft (23 000 m). Range, 280 mis (450 km) Loaded prototype, the SM-12PMU. This had RIM-26 turbojets 


| ptototype was lost during f vertical tail tion asa point defence interceptor Similarly poweted by 


pler version of the -2000 is also on offer; takers weight, 18,739 lb (8 500 kg). Span, 26 ft 7/+ in (8,11 m) uprated to 8,377 tb st (3 800 kgp) with afterburning and 
Include Cambodia, Ethiopia, and Uganda. A major pro- Length (Ye-50/1), 44 ft 8'/uin (13,62 m), (Ye-60/3), 48 ft @/, augmented by a U-19D accelerator which took the form 
gramme to upgrade Romania's MiG-21MFs is under- in (14,85 m) Wing area, 226.05 sq ft (21,00 M'). of a permanent ventral pack containing an RU-013 rock 
way with Elbit of Israel and Aerostar The airframes ate et motor and its propellant tanks. Developed by D D 


2oro-lifed to allow them to continue in service uni Sevruk, 
2010 Named Lancer, it has a ‘glass cockpit” with MIKOYAN-GUREVICH SM-12 USSR thrust with 
HOTAS, and a mainly new avionics suite, including the ——— attained an altitude of 78,740 ft (24 000 m) and a speed 
Elta EL/M 2032 multi-mode radar, although 0 9 definitive form the ultimate extrapolation o! of Mach=169, but the decision had been taken mean 
inal equipment is retained. The maiden flight of the agi, the ‘evolved, by a proce while to manufacture the Ye-7 in series as the MIG-21P 
Lancer took place on 23 August 1995, Only 25 fication, as a mixed-power point and f opment of the SM-12 series was thete 
are being modified for air defence, the remainder are ‘As the MiG-19S was phased into fore discontinued The following data relate to the 
for ground attack ice with the VVS mid-1956, the MiG speed, 1 nh (1720 ken) at 32,810 ft 

lunuing the refinement of the Izdeliya (10.000 m), or Mach =1.59. Time to 32, 810 ft (10 000 m), 

fighter initiated in 1951 with the SM-1 (1-340), The 4. 0 min, Service calling, 57,086 ft (17 400 m), Range 


MIKOYAN-GUREVICH Ye-50 USSR ‘SM-12 first saw life as an exercise in drag reduction by (internal fuel), 1,086 mis (1 700 km) 


In 1954, the MiG OKB began to investigate the potential (Below) The second SM-12 prototype derived from the (Below) The SM-12PM, seen here with RS-2U AAMs, 

of a mixed-power, short-range point defence interceptor MIG-19S with an extended, straight-tapered nose. introduced a two-pasition conical intake centrebody. 
‘a variation of the Ye-2, the result being designated Ye 

50. Designed around a Tumansky AM-9Ye (RD-9Ye) tur 

bojet with an afterburning thrust of 8,377 lb (3 800 kg) 

and a Duslikin S-155 bifuel rocket motor of 2,866 Ib st 

(1.300 kgp), the first of three prototypes, the Ye-50/1. fl 

on 9 January 1956. It began trials with the 

on 8 June 1956 A year later, on 17 June 1 


RU-O13 delivered 6,614 Ih (3 000 kg) of 
@ aid of this rocket motor, the SM-12PMU 
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MIKOYAN-GUREVICHI-7U USSR 


Prior to abandonment of the 1:3 (1-380) without flight 
test owing to the Klimov bureau's inability to develop 
the intended VK-3 engine to an acceptable standard for 
installation, a further prototype had been completed as 
the -3U ([-410), Similarly intended for the VK-3 engine 
‘and also destined, therefore, to remain unflown, the 
1-3U (also known as the 1-5) was intended to be part of 
the so-called Uragan (Hurricane) automated air inter- 
ception system. When, in the summer of 1956, it be- 
came evident to the MIG OKB that the Klimov engine 
‘would not be forthcoming, work began on the redesign 
of the aircraft to take a Lyulka AL-7F turbojet of 
13,757 Ib st (6 240 kgp) and 20,326 Ib st (9220 kgp) 
with afterburning. In this form, the aircraft became the 
1-70 which few for the first time on 22 April 1957. With 
quarter-chard sweepback reduced from the 57 deg of 
the I-3U to 65 deg, the I-70 carried a pair of 30-mm 
NR‘30 cannon in the wing roots and had four wing 
stores stations each capable of carrying a rocket pod 
containing 16 57-mm ARS-57Ms. On 21 June 1957, the 
sole prototype 1-7U suffered damage as a result of the 
starboard undercarriage leg failing when the aircraft 
Janded following its 13th Might. After repair, the test 
programme was resumed but involved only six more 
flights, the last of these taking place on 24 January 
1958. Tho I-7U was then re-engined with an AL-7P-1 to 
become the I-75. Max speed, 1,031 mph (1 660 km/h) at 
16,405 ft (6000 m), or Mach=1.44, 1,429 mph 
(2.300 kam/h) at 36,090 (11 000 m), of Mach =2.16. Time 
ta 16,406 ft (6 000 m), 0.6 min, to 22,810 ft (10 000m), 
1.18 min. Range, 935 mls (105 km). Empty weight, 
17,531 lb (7952 kg). Loaded weight, 25,441 1b 
(11 540 kg). Span, 32 ft 8% in (9,98 m). Length, 65 ft 
614 n (16,92 m). Wing area, 349,38 sq ft (31,90 m") 


‘Tho 1-7U (below) was flown only 19 times before 
‘extensive modifications and testing as the I-75, 


MIKOYAN-GUREVICHI-75 — USSR 


Retaining the wing of the I-7U and designed around the 
18.6-mile (30-km) acqquisition-range Uragan 5 radar and 
‘ pair of heavy, long-range K-8 beam-riding AAMs, the 
1-76 was flown for the first time on 26 April 1958. 
Powered by a Lyulka AL-7F-1 turbojet offering 
13,787 Ib at (6 240 kgp) and 20,315 tb st (9 215 kgp) with 
afterburning, the I-76 flew five times before being 
Grounded on 15 May for installation of the Uragan 5B. 
‘Testing was resumed on 26 December 1958. Although 


(Above and below) The 1-75 with Uragan 5B radar and 
long-range K-8 beam-riding missiles. 
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the 1-75 demonstrated exceptional performance, the 
Prototype was flown only 18 times afterthe resumption 
of the test programme, which was terminated on 11 
May 1989 with the decision to adopt the competitive 
‘Suleho} T-431 for series production (as the Su-9). Max 
speed, 1.274 mph (2 050 kant) at 37,400 ft (11 400 m), or 
Mach=1.93, 1,162 mph (1870 km/h) at 42,326 ft 
(22.900 m), or Mach=1.76. Time to 19,685 ft (6 000 m), 
0.99 min, to 36,090 ft (11000 m), 3.05 min. Range, 
913 mls (1470 km) at 39,370 ft (12.000 m), Empty 
weight, 18,241 lb (8 274 kg). Normal loaded weight, 
24,140 Ib (10 960 kg). Span, 32 ft 8% in (9,98 m). Length 
59 ft 1133 n (18,27 m). Wing area, 343,38 sq ft (31,90 m’). 
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Ye-152A USSR 


(Above) The Ye-152A twin-engined interceptor fighter. 


For high speed development purposes and asa testbed 
for a 15-fonne engine that was being developed by the 
Tumansky bureau with a view to powering a proposed 
Mach=3.0 high-altitude interceptor (which was to mat- 

erialise as the MiG-25), the MiG OKB developed what 
was ostensibly a pure research aircraft, the Ye-150. 
Powered by a Tumansky R-15-300 engine of 15,080 Ib st 
(6 840 kgp) boosted to 22,376 Ib st (10 150 kgp) with 
afterburning, the Ye-150 flew for the first time on 8 July 
1960, and was subsequently to attain a speed of 
Mach=2.65 or 1.750 mph (2.816 knvh) and a ceiling of 
73,820 ft (22 500 m). Design of an all-weather high-alti 

tude interceptor based on the research aircraft had 
paralleled work on the Ye-150. As the Ye-152A, this had 
been adapted to take two thoroughly proven R-11F-300 
engines owing to development problems with the large 
‘R-15 engine which wére resulting in serious delays. In 
consequence, the Ye-152A interceptor fighter was 
ready to fly before the Ye-150 research aircraft upon 
which it was based, this event taking place on 10 July 
1959. Powered by two R-11F-300 engines each rated at 
8,598 lb st (3 900 kap) and 12,654 ib st (5740 kgp) with 
afterburning, the Ye-152A was intended to carry the 
Uragan 5B radar accommodated in a large, fixed intake 
centrebody and a pair of MiG-developed K-9 (K-155) 
long-range beam-riding missiles. While the intake cen- 

trebody of the Ye-152A was non-translatable, the ex. 


‘The Ye-152A (above) was evolved from the Ye-150 high: 
‘speed research aircraft and was the first to fly 


treme forward fuselage with intake orifice was 
hydraulically movable, thus achieving the same effect 
‘as a fully-variable shock cone. The Ye-152A was over: 
taken by the R-15-powered Ye-162 (which see), and its 
flight test programme was terminated after 56 Nights of 
‘which only two were made carrying K-9 AMS. Max 
speed. 1,327 mph (2 135 km/h) at 44,945 ft (13 700 m), o 
Mach=2.0, 1,553 mph (2500 km/h) at 65,616 ft 
(20 000 m), or Mach=2,36. Time to 32,810 ft (10 000m), 
148 min. Ceiling, 64,960 ft (19 800 m). Normal loaded 
weight, 27,557 Ib (12 500 kg). Max loaded weight, 
30,776 lb (13 960 kg). Span, 27 ft 10% in (8,49 m), 
Length, 62 ft 4 in (19,00 m), Wing area, 366.2 sq ft 
(34,02 m*). 


MIKOYAN-GUREVICH 
Ye-152(P) USSR 


With the availability of the R-16-300 engine in accept- 
able form for fighter installation, the MiG OKB built two 
further prototypes of the Ye-152 with a single turbojet 
of this type supplanting the paired R-11F-300s of the 
Yel52A. Retaining the systems of the Ye-162A, the 
Ye-152/1 and /2 were powered by the R:15-300 rated at 
16,190 Ib st (6 890 kgp) and boosted to 22,510 Ib st 
(10210 kgp) with afterburning, A larger delta wing 
swept back to 83 deg 47 min on the leading edge was 


(Above) The Ye-152P and (below) the first R-16-300- 
engined heavy interceptor prototype, the Ye-152/1. 


MIKOYAN-GUREVICH 


fitted, and the tips terminated in launchers for two K-9 
AAMs. Equipped with Uragan 5B, the Ye-152/1 flew for 
the first time on 16 May 1961, and in the course of the fol- 
lowing flight test programme, the Ye-152/2 attained 
4,703 mph (2740 km/h) and an altitude of 73,820 ft 
(22.500 m), Mach=2.28 being recorded at 59,055 ft 
(48 000 m) with two K-9 missiles in situ. Continuing de- 

velopment of the basic design resulted in the construc 

tion of two more prototypes, the first of these joining 
the test programme early in 1961 as the Ye-152P. Fitted 
with more sophisticated intercept and navigation 
equipment, the Ye-152P had a deeper and broader dor- 
sal fairing substantially increasing internal fuel capa- 

city and was intended to be fitted with an 11 ft 5¥-in 
(3,50-m) canard surface which was tobe free-floating at 
subsonic speeds and locked at supersonic speeds. In 
the event, this canard was not fitted. Development of 
the Ye-162 series of interceptors was stopped as a re- 
sult of the OKB's preoccupation with the Ye-155P 
(MIG-26P), but the remaining prototype was completed 
for high-speed research as the Ye-152M with an 
R-15B-300 engine providing an afterburning thrust of 
22,810 Ib (10 210 kg). This aircraft established (as the 
Ye-166) an absolute speed record over a 100-km (62. 

mile) closed-circuit of 1,616 mph (2601knv/h) on 7 
October 1961, and an absolute speed record of 
1,666 mph (2.681 km/h) on 7 July 1962. The following 
data relate to the Ye-162/2 Max speed, 1,560 mph 
(2.510 km/h) at 32,810 ft (10 000 m), or Mach~2.33. Time 
to 32,810ft (10000m), 3,67 min. Ceiling, 74,375 ft 
(22.670 m). Range (with 930 Imp gal/t 60011 of external 
fuel), 913mls (1470km). Empty weight, 24,0301 
(10 900 kg), Loaded weight, 31,636 Ib (14 950 kg). Span, 
28 ft 10/4in (8,79 m). Length, 64 ft 5% in (19,66 m), 
Wing area, 452,31 sq ft (42,02 m’). 


‘The Ye-152P (below) is seen with wingtip-mounted 
dummies of an AM subsequently discontinued. 


MIKOYAN-GUREVICH Ye-8 USSR 


During 1961, the MiG OKB initiated work on an 
upgraded fighter based on the basic MiG-21PF airframe 
and referred to contemporaneously as the MiG-23, 
Assigned the OKB designation Ye-6, it featured a bifur- 
cated venitral air intake for the R-21F engine, which, de- 
veloped by N Metskhvarishvili, was rated at 9,920 Ib st 


‘A general arrangement drawing of the Ye-8 (above) 
and (below) a photograph of the first prototype. 


‘The second Ye-8 (above), the testing of which was 
discontinued after loss of the first aircraft. 


(4500 kgp) and 15.432 tb st (7 000 kgp) with afterburn- 
ing. A vanable-incidence canard spanning 8 ft 6/sin 
(2.60 m) was fitted —this having been earlier tested by a 
‘Ye-6T—and it was proposed to install Sapfir21 radar to 
‘accompany an armament of two K-13 AAMs, The first of 
two prototypes, the Ye-8/1, was flown on 17 April 1962, 

followed on 29 June by the Ye-8/2. On 11 September, the 
R-21F engine of the Ye-8/1 exploded at Mach=1.7 at 
32,810 ft (10000 m). It was subsequently ascertained 
that the sixth compressor stage fan had penetrated the 
engine casing and had then continued on to destroy the 
starboard aileron. At this time, the Ye-8/2 had effected. 
13 fights, but the programme was abandoned. Max 
‘speed, 1,386 mph (2 230 kmn/h) at 36,090 fe (11 000 m), or 
Mach=2.1. Ceiling, 65,615 ft (20000 m). Max loaded 
weight, 19,078 lb (8 200 kg). Span, 23 ft 544 in (7,15 m). 

Length, 48 ft 10% in (14,90 m). Wing area, 248.98 sq ft 
(23,13 m*). 


MIKOYAN-GUREVICH 
MiG-25 


During 1964, the MiG OKB was devoting its primary 
effort to a high-altitude interceptor capable of speeds 
approaching Mach=3.0 as counter to the Lockheed 
‘A:12 which was being developed in the USA as a long: 
range strategic reconnaissance aircraft and not as an 
antidote to the North American 8-70 Valkyrie bomber, 
‘as was subsequently tobe alleged in the West. Ordered 
in February 1962, this aircraft was foreseen as having 
two Tumansky R-15B-200 turhojets with maximum dry 
and afterburning ratings of 16,534 lb st (7 500 kgp) and 
22,509 Ih st (10 210 kgp), @ Smerch (Whirlwind) A radar 
‘with a 31-mile (50-km) acquisition range and an auto: 
matic pursuit mode, and a mix of radar-guided and IR 
homing AMS. The first prototype of the interceptor, 
the Ye-156P-1, flew on 9 September 1964 ~ five months 
after a strategic reconnaissance prototype, the 
Ye-155R, which had flown on 6 March ~ and series pro- 
duction as the MiG-25P began in 1969, with the first de- 
livery to the VVS following on 13 April 1972 as the fas- 
test and highest flying combat aircraft to that time. 
Prior to and subsequent to the service introduction of 
the MiG-25P, pre-series aircraft established (as the 
‘Ye-266) a number of international speed and altitude 
records, The MiG-25P equipped with the RP-25 Smerch 
radar carried a complement of two radar-guided R-40R 
and two IR-homing R-40T AAMs, this version giving 
place in production in 1978 to the upgraded MiG-25PD. 
‘This featured an improved RP-25 radar with look 
down/shoot-down capability, an armament of two 
R4ORs and four R-60 IR-homing AAMs, and two 
R-15BD-200 turhojets of 19,400 lb st (8 800 kgp) and 
24,690 Ih st (11.200 kgp) with afterburning. From 1979, 
all MiG-25Ps were converted to MiG-25PD standard 
under the designation MiG-25PDS. Manufacture of the 
‘MiG-25PD continued at Gor'kiy until 1982, more than 
1,200 MiG-25 aircraft of all versions having been 


(Below) The MiG-25PD interceptor with two radar- 
‘guided R-40R and four IR-homing R-60 AMS. 


built of which in excess of 900 were interceptors, 
Foreign recipients of the interceptor comprised Iraq, 
‘Syria and Libya, all three having originally obtained the 
MIG-25P model, but those of the Libyan air arm sub 
sequently being brought up to MiG-25PDS standard. 
The following data relate to the MiG-25P. Max speed, 
746 mph (1200 km/h) at sea level, or Mach=0.96, 
1,864 mph (3000 kmh) at 43,6501t (13.000 m), or 
Mach =2.83. Time to 65,615 ft (20 000 m), 8.9 min. Ser 
vice ceiling, 67,916 ft (20 700 m), Range (intemal fuel), 
1,075 mls (1730 km). Normal loaded weight (four R-40 
AAMs), 80,952 lb (36720kg). Span, 45% 11% in 


(14,01 m). Length, 64M 9¥91n (19,75mm). Wing area, 
£660.93 sq ft (61,40 a’). 


(Above) The Ye-155P prototype and (below) a general 
arrangement drawing of the MiG-25P. 


MIKOYAN-GUREVICH 
MiG-23PD (23-01) USSR 


‘One of two parallel studies to meet a VVS requirement 
for a new frontal fighter capable of operating from 
small, austerely-equipped forward bases, the 
MiG-23PD ~ Pod'yomnye dvigatels, or, literally, "ifting 
‘engines"”— or 23-01 was first flown on 3 April 1967, Fea 
turing a 57-deg delta wing planform fundamentally 
similar to that of the MiG-21 but scaled 1p 73.6 per cent, 
the MiG-23PD alias 23-01 featured auxiliary lift engines 
lose to the ca. Two 5,180 Ib st (2350 kgp) Koliesov 
RD-36-35 engines were accommodated by a bay in: 
serted in the centre fuselage and provided with a tear 
hinged and louvred dorsal trap-type intake box anda 
ventral grid of transverse louvres deflecting the jet 
thrust during accelerating transition. A similar 
arrangement had been tested by the OKB in the pre- 
vious year with the MiG-21PD test bed, which, with a 
354-in (90-cm) fuselage lengthening aft of the cockpit 
and two RD-36-35 lift engines, had entered flight test 
on 16 June 1966. The primary power plant of the 
‘MiG-23PD was a Khachaturov R-27-300 of 11,484 lb st 
{5200 kgp) and 17,196 tb st (7 800 kap) with afterburn: 
ing, and air was bled from the last compressor stage for 
fiap blowing, the combination of lift engines and blown 
flaps reducing take-off distance to 690-650 ft (180- 
200m), Armament consisted of one 23-mm GSh-23 
‘cannon and two AAMSs — one radar-guided K-23R and 
one IR-homing K-237. Flight test continued until the 
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(Below) The prototype 23-11/1 with a K-23 AAM on the 
fixed wing glove pylon and wings fully swept back. 
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itumn of 1967 when further development was dis: 
ntinued i favour of the parallel MiG-23-11, Normal 

loaded weight, 36 

Biweight, 40,785 Ib (18 500 kg) Span, 25ft 3 

Bength, 65 ft 1%-in (16,80 m) Height, 

6,15 m). Wing aroa, 430.57 9a fe (40,00 ne’) 


16ft 10%. in 


Developed ond built in parallel with the previously 
Idewcribed MiG-23PD, the variable-geomotry MiG-23. 
11 was flown for the first time on 10 Juno 1967, and its 
first 13 flights were devoted to preparation for the air 
Ipnrade over Domodyedovo a month later, on 9 July 
(where the prototype appoated on its 14th fight) ‘Three 
iptototypes, the 11/1, 11/2 and 11/3, were built, these 
Doing powered by the Khachaturov R-27F-900, and tho 
ihydraulically-operated wing having three angles of 
Inwoopback: 16 deg. 45 deg and 72 deg. Armament 
leornprisod four K-29 AAMS, and the three prototypes 
phad logged 97 flights by July 1968 when the decision 
{was taken to initiate series production as the MiC-238, 
the aircraft being re-engined with the R-27F2M.-300 of 
15,212 tb st (6 900 kgp) and 22,046 Ib st (10 000 kgp) 
}with afterburning, It had been intended to instal Sapir 
i23 radar, but as this was not ready, the shorter search 


and track range Sapfir 21 had to be fitted, which neces: 
sitated an armament of four R-3 AMS. The first MiG 
23S was flown on 28 May 1969, but this was consid: 
ered an interim version of the fighter, only 50 being 
built and ps wing place to the extensively 
modified MiG-2 end of 1970, The following 
a relate to the MiG-23S. Max speed (72 deg sweep), 
mph (1 280 km/h) at 41,995 ft (12 800 m). or 
Mache 1.2, (with four R-3S AAMs), 733 mph (1 180 
1. 11. Range (16 deg sweep and four 
R-3S AMS), 1,118 mls (1 800 kan). Span (16 deg), 46 ft 
in (13,96 m), (72 deg), 25 ft 6'/«in (7,78 m). Length, 
54 fr 9's in (16.70 m). Wing area (16 dog), 345.63 xq fe 
(82.10 m’), (72 deg), 321.74 #q tt (29.89 m') 


MIKOYAN-GUREVICH 
MiG-23M 


‘The first model 
built on a 


USSR 


‘of tho variable-geometry MiQ-23 to be 
10 scale, the MiG-2IM differed extonmvely 
from the The overall dimensions remained 
uncha winga were moved forward by some 
2 ft (60 cm), increasing the gap between the wing and 
tail surfaces, and new broader-chord wing outer panels 
‘ware introduced, increasing wing area by 4596-56 61 8q 


ft (4,27-5,25 m’)_ An ogival dielectric radame was adopt 
ed for the new Sapfir 23D-Sh radar in place of the coni 
al radome of the MiG-235, and a TP.23 IR ssarch/track 


pod was’ introduced under the cockpit. The new 
Xhachaturov B-29-300 engine was introduced with max 
imum dry and afterburning thrusts of 18,298 Ib (8 300 
kg) and 26,896 Ib (12 200 kg} sespectively, internal fuel 
capacity was raised, provision was made for thea 174 
mp gal (790-1) external tanks, and armament com: 
prised a twin-barrel 23-mm GSh-231 cannon and four 
radat-guided R-23R and IR-homing R-23T AAMs, The 
MiG-23M was built from the end of 1970 until 1976 
when this model was phased out in favour of the MiG. 
23MI. with the Khachaturov R-35-300 of 18,850 1b st 
(8.550 kgp) and 28,660 Ib st (13 000 kgp) and the upgrad. 
ed Sapfir Z4MI. radar, and four hard points on the fuse: 
lage and two on the wing glove. A version fitted with 
special avionics for the PVO was assigned the designa 
tion MiG-23P wile the MiG-23MLD was a retrofit with 
upgraded equipment and $08.3-4 controlled wing lead 
ng-edge slots for use at an intermediate 33-deg sweep 
back angle. The MIG-23MLD also introduced 3 dog 
tooth notch at the junction of the wing glove leading 
edge and the intake trunk an each side Production of 
the MiG-23ML terminated in 1981, and of more than 
5,800 MiC-23s of all versions (Including ground attack 
‘and two-seat combat training models) built, approxi- 
mately two-th s which wete 
exported to 18 countries. The following data relate to the 
MiG-23ML. Max speed (72 deg sweep), 839 mph (1 350 
anh) at sea level, or Mach=1.1, 1,553 mph (2 500 kra/h) 
at altitude, or Mach=2.35, Ceiling, 60,695 ft (18 500 m). 
Range (internal fuel), 1212 mis (1 960 km). Loaded 
weight, 22,407 lb (14 700 kg). Max loaded weight, 39,242 
Ib (17 800 kg). Dimensions as for MiG-23S apart from 
leagth of 51 ft O4'/s in (15:65 m) and wing areas of (16 
deg sweep) 402 sq ft (37,35 m2) and (72 deg sweep) 
367.7 sq ft (34,1620) 


(Above) A MiG-23M and (below) a MiG-23ML both with 
an R-23 missile on the fixed wing glove pylon and a 
quartet of IR-homing B-60 AAMS on fuselage pylons, 


MIKOYAN MiG-31 USSR 


Although Mikhail I Gurevich retired in 1964, tho 
Experimental Construction Bureau was not formally 
redesignated as the AT Mikoyan OKB until 1971, th 
acronym "MiG" being retained. At this time, the OKB 
was engaged in a study of the upgrading potential af 
the basic MiG-25 as a tandem two-soat all-woather 
interceptor with emphasis on range capability, The first 
prototype, the Ye-158MP flew for the first time on 16 
September 1975, series production being launched at 
Gor’kiy in 1979, Powered by two Soloviev D:20F'6 tur 
bofans each having an afterburning thrust of 34,170 lb 
(35 600 kg), the production development, the MiG-31, 
introduced the 124-mile (200-km) range SBI-16 Zasion 
phased-array pulse-Doppler radax with lookdown/ 
shoot-down and multiple-target engagement capabili 
ties, This was mated with new seml-active tadar tom 
ing long-range R-33 AAMs ~ four in tandem pairs on 
fuselage centreline and two medium-range IR’horning 
R-4T AAMS on each of two wing stations, or a mix of 
these and R-60 close-combat [f-homing AAMs ~ the 
tnlasiles being supplemented by a 23mm multibarrel 

n-6-28 cannon, The MiG-31 achieved initial opera 
‘tional capability in 1983, and as at 2001 about 200 are 
believed to be in the inventory. Howovet, following 
high accident and unverviceubility ratns, whether any 
are stil operational is open to question. The prototype 
‘MiG-31M first flew in 1986, A bulged radomo honed 
the improved Zaslon-M radar, stated to double existing 
detection ranges, The cockpit canopy was temodelled. 
multi-function displays wore added, and a digital FCS 
replaced the hydraulic system. ‘The dotsal spine wasi 
enlarged to increase internal fuel capacity to a massive 
39,683 Ib (18 000 kg); fin height and rudder aren were 
Increased slightly, and small pods appeared on the 
wingtips, presumably for ECM and other kit. ‘The AAM 
fit was to be a combination of the R-a7 and R-77. The 
MiG-31M proved unaffordable, and failed to enter 
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‘A MiG-31 long-range all-weather interceptor of which 
production was continuing in Russia in 1993. 


e following data apply to the MIG-3t 
i, Mach 2.83. Max 
19, 67,589 ft ( 


Max speed 
jerationsil 

ft (10.000 m), 79min. Max range, 1,781 

Empty weight, 48,104 tb (21 820 k 

90,389 Ib (41 000 kg) 

74 ft 6 1m (22,69 m), Height, 

area, 663 sq ft (61,60n'. 


‘MiG-31 with Phazotron S-800 Zaslon radar. 


MIKOYAN MiG-29 USSR 


Conceived primasily as a highly agile counterais fight 
er but poasessing secondary attack capability, the 
MiG-29 was developed to an LEI Logkil frantovoi 
bityel, ar light frontline fighter requirement, formu 
‘at the beginning of the'70s. The first of 19 pro 
typox was flown on 6 October 1977. Development of the 
engines was not without problems, both the 

th prototype although both pile 


and fo 


Valeriy Meniteky and Aloxs 
Not until June 1989 did the MiG-29 start to reach the 
opotational units. A twin-engined stngle-veatet. it had 
a moderately swept wing with large leading edge 
‘extensions; twin outwardly canted fins, and the stabi 
lator were carried on booms outside the engine 
nacelles. The FCS was hydraulic, and the cockpit die 
playa old-fashioned ‘ateam-gauge’. One definite 


advance was th 
otter than any ps 


view fom the cockpit, which was fas 
vious Mikoyan tighter. However, the 
al unusual features. The w RD 
33 augmented turbofans, each rated at 18,298 Ib (8 300 
kgp) max and 11,110 Ib (6 040 kgp) military thrust 
wore widoly spaced and underslung Vatiable goome 
try inlets, necessary for Mack 2 plas, bad top-hing 
perforated blanks which closed when the aitoraft wa 
fon the ground: air was drawn through 

vied venta. This measute had been adopt 
the ingetion 
somi-prepated runways, but it later transpired that the 
Joore could be cloged in flight at speeds up to 432 kt 
{800 kmh}. Another unusual feature was the KOLS-29 
IRST, which featured a laser ranger This provided 
exceptionally accurate tracking for the 30-mm GSh-30 
Loannon. The IRST was also linked to the Phazotron N 
O19 multi-mode caday, and if contact by one was lost, 
the other cut in automatically. ‘The origi 
armament consisted of six R-60s. or two m 
R-27Rs and four R-60s. Later the R-60s were supplant 
ed by the extremely agile #-73, aided by a helmet 
mounted sight The conversion trainer was the MiG. 
UB. Usual Soviet practice was to extend 


ioe of stones when operating ftom 


aft, at the expen 1 the short-le 
29, this was not a viable option, and on the UB, t 
pockpit was extended forward, displacing 
although the wore retained. f 


the MiG-29UB bh 


d only at capability. 
The first upgrade was the Mic , which first flew 
on 23 December 1980. This had an enlarged dorsal 
spine to hold mote fuel and extra avionics, while five 
segment computer-controlled flaps on the wing lead 
ing edge replaced the four of the earlier model. Two 
hardpoints were plumbed for external tanks, and the 
NiO19M radar allowed simultaneous engagement 

two targets and was compatible with the new R-77 
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board navigation ight 118 Atatoamer ct cooing ar scoop MAY Honeyeomb ore ning-sdae pine! 169 State dschager 178 Shock absorber stn 
1 uly ornare (1-doq sweep) 149 Alice! contol ts 12 Sune ascrage $64 Wing tp fning 19 Protea beam 
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Siac ascrarg 12) Anil fe and adopict cont 144 Ateburernazae contol acksi@) 168 Port lacing edge ap 181 Maine ieg doors 
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wg ful T-deg sweep) 126 Short wave round contol M49 Aterares ict heat tod 174 Acie cei spar 188 Fuselage cenesonpyon 
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(Top right) MiG-23ML of GvIAP at Kubinka, near 
Moscow, 1978, and (immediately right) a MiG-23ML of 1 
SLP (Fighter Regt) Czech Letectvo, Budejovice. 
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version with dows 
flown on 25 Apr 
ft. Extensively 


(Below) The first prototype MiG-29, and (left) a gener- 
al arrangement drawing of initial series model. 
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‘The Mikoyan 1.44, formerly known by the factory code 


name 1.42. 


intake blanks were replaced by mesh guard: 


Koy to MiG-29 


1 Pot head 
2 Vortex generator 
1 Glasto rade 
4 Flat plate rad antenna 
5 Scanner tracking machanism 
15 NOs19 "ook-down/shoot down! 
herent puis Doppler radar equpment 
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89 Port engine a infako 
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115 Carbor-ftre sn paneting 
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{21 Rudder nyrautc actuator 
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18 Foot extension chattae lunches 

15 Cent Kselage fet tankage of 561-emp 
(al @ 5504) capac (part of 960-Inp 
(94265 torn intra capac) 
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bypass turbojet engine 

106 Starboard engre tay 


(Left) An early series MiG-29 with the original rudders; 
these were later to be increased in size, 


‘Thilis) during initial deck trials late 1989. 


idozen countries by 1990, when several single-seat 
variants were under development. These included the 
‘MiG-29K shipboard fighter (the suffix letter signifying 
he Korabelnyi, or shipbore) which performed its first 
deck trials aboard the carrier Kuznetsov (formerly Thi- 


Jisi) late in 1989, and the advanced MiG-29M which was 
first flown in April 1985. The navalised MiG-29K in. 
‘troduced increased wing area (484.39 sq ft/45,00m'), 
upward-folding outer wing panels, discarded the in- 
take foreign-object-damage doors and accompanying 
‘overwing louvre intakes, and featured increased in 
ternal fuel capacity, strengthened undercarriage and 
arrester hook, and RD-33K engines of 19,400 1b st 
(8800kgp), The MiG-29M embodied advanced 
features, including fly-by-wire controls accompanied 
byachange in the co, an NO-10 Zhuk multi-mode radar, 
CRT displays supplanting conventional instruments 
and RD-33K engines. A 1990 modification, the MiG-295, 
involved raising the dorsal fairing to house equipment 
transterred from the lower fuselage. Production of the 
basic MiG-29 was to end in 1994 with some 2,000 built. 
‘Max speed, 805mph (1300 km/h) at sea level, or 


‘MILES 


Mach=106, 1,518mph (2445km/h) at 39,370ft 
(12.000 m) or Mach=2.3. Max initial climb, 64,960 fv/ 
min (330mysec). Range (intemal fuel), 932mis 
(1600 km), (with max external fuel), 1,802 mis 
(2900 km). Loaded weight, 33.598 Ib (15 240 kg). Max 
Joaded weight, 40.785 Ib (18 500 kg). Span, 37 ft 3!4.1n 
(11,36m). Length (including probe), 56f 9%4in 
(17,32 m). Height, 15ft 614in (4,73m). Wing area, 
409.04 sq ft (38,00 m*) 


MILES M.24 MASTER FIGHTER UK 


‘The possibility that the RAF would run short of fighters 
during the Battle of Britain prompted adaptation of the 
750 hp Rolls-Royce Kestrel 30-engined M.9 tandem 
two-seat advanced trainer as an emergency single-seat 
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been widely publicised, even though @ selection had 
not been made at that time Initial proposals 
approved, Mikayan began work in 1989 on what was 
given the factory code name of 1.42 Barly in 1994, the 
first, and believed to be the only, prototype of what 
was now known as the 144MFI (multifunktsionalny 
istrebitel), ot multi-function fighter, was delivered to 
the LIl Gromov Flight Research Institute airfield at 
Zhukovsky, High speed taxi trials were carried out in 
December of that year and the first flight seemed 
imminent, However, lack of finding halted progress 
Then, in Jantiary 1999, yeats of speculation were 
ended when 1.44 was first revealed to the world. It 
was a huge canard delta, The canards, with notched 
leading edges, were carried on fixed stubs aft of the 
‘cockpit, while the mid-mounted wings do not have 
toot extensions, ‘Twin fins and nidders, carried on 
booms outside the engine nacelles, are canted out 

‘wards, and below them are large ventral fins which, 
unusually, have moveable control surfaces, Power con- 
sista of two AL-41F turbofans each rated at 40,565 Ib 
(18 400 kgp) max thrust, the vectoring nozzles of 
which have a heat-resisting ceramic coating ‘The 
engines are fed by two square-section, raked-back 
‘variable inlots in the chin position. The inlet ducts are 
horpentine to conceal the compressor face from hostile 
tadar-emiauions, and ate lined with tadat-absotbent 
coatings. This apart, there seems little enough 
attempt at stealth; the finish ix the usual Russian 
“good-enough’, although composites are widely used 
‘Tho mdar is mated to be a “fifth goneration’ mult! 

mode type, with a fixed phased array scanner, able to 
Control six simultaneous missile attacks, while track 

ing 20 of more targets. 1 is also stated that a new gen 

gration of AAM® has been developed specitically for 
the airoratt, Some will be cartied in one ot more inter 

nal bay#, but the 1.44 also has underwing hardpoints 
‘An internol 30:mm cannon is alro carried. probably a 
GSh-30. It has also been rumoured that tho 1.44 will 
lise plasma shielding, surrounding itself with a cloud 
Of onised gas: to prevent radar detection, but whether 
this will aver bocome a reality is open to question. It 
finally flew on 29) Fobruary 2000, with chiof tent pilot 
Viaidimit Gorbunov at the controls. While scheduled to 
ontor aervice in 2020, litte apparent progress has been 
mado. Max speed hi, Mach 2.5. Supercruise capability. 
Normal takeot! weight, 66,138 Ib (30 000 kg). Max 
takool! woight, ¢77,161 Ib (35 000 kg) Span, 55 ft 
10//in (17.03 m). Length, 74 ft 10/«in (22,83 m) 
Haight, 18 ft 9 in (5,72 ml Wing area, 974 sq ft 
(90,10 m’) 


MILES M.24 MASTER 
FIGHTER 


‘Never used operationally, the Master Fighter (above) 
‘was developed as a “panic measure” in 1940. 


‘The possibility that the RAF would run shart of fighters 
during the Battle of Britain prompted adaptation of the 
750 hp Rolls-Royce Kestrel 30-engined M9 tandem 
two-snat advanced trainer as an emergency single-seat 
fighter. The ear seat was removed, together with part 
of the rear cockpit glazing, a gunsight was installed 
‘und six 0.303-in (7,7-mm) machine guns were mounted 
in the wings. Assigned the designation M.24 retro: 
spectively, a total of 23 fighter conversions was pro 
duced, but, in the event, no need arose for their opera: 
tional use, Max speed, 195 mph (314 km/h) at sea 
Jevel, 229 mph (369 km/h) at 14,500 fe (4 420 m). Initial 
limb, 2,250 ft/min (11,43 m/seo). Empty weight, 
4,722 Ib (2 142 kg), Loaded weight, 5,650 Ib (2 563 kg). 
Span, 39 ft 0 in (11,89 m), Length, 30 tt Sin (9.27 m), 
Height, 10 ft 0 in (3,05 m). Wing area, 325 sq ft 
(80,19 mm’) 


MILES M.20 UK 


Conceived as an emergency fighter for production in 
the event that the RAF began to run short of more 
orthodox fighting aircraft. the M20 was designed by 
Walter Capley to Specification F'19/40. Of wooden con: 
struction with all emphasis placed on rapidity of man 
‘ufacture, the M.20 dispensed with a retractable under 
carriage, thereby eliminating the need for hydraulics 
utilised 8 one-piece wing. adopted a standard Rolls- 
Royce Merlin XX installation interchangeable with that 
of the Beaufighter Il and employed standard Master 
cockpit equipment. The first prototype was designed. 
built and flown in the remarkably short ume of 65 days. 
Powered by a 1,300 hp Merlin XX engine and fitted 
with eight 0.303-in (7,7-mm) machine guns (but having 
provision for up to 12.guns), the M.20 was fist flown on 
16 September 1940. In the event, the Battle of Britain 
terminated before the RAF exhausted its available sup- 
plies of Huricanes and Spitfires, and the M.20 was not, 
therefore, placed in produchon. However. Specification 


(Below) The navalised M.20. 


8 single-seat shipboard fighter covered 
reconstruction ot the prototype with  jettisonable 
undercarriage, suiting it for use from catapults on the 
CAM-ships. It was tated in 1941-42 but no further 
dovelopment was undertaken. Max speed, 332 mph 
(536 km/h) at 20,600 ft (6 280 m) Initial climb, 3,200 
‘A/min (16.25 m/sec). Normal range, 550 mls (B85 ke). 
Empty weight, 5,870 Ib (2 663 kg). Loaded woight. 
7,758 Ib (3 519 kg). Span, 34 ft 7 in (10,54 m). Length, 
30 ft 1 n (9.17 m). Henghe, 12 f 6 in (3.81 m), Wing aren. 
334 9¢q ft (21,74 mr). 


MITSUBISHI Tyre 10 
(1MF1 TO 1MF5) Japan 


‘At the beginning of 1921, Mitsubishi invited a team of 
eight former Sopwith engineers led by Herbert Smith to 
establish a design office with the aim of creating a 
saries of Type 10 (10th year of the Taisho regime} ship- 

board aircraft for the imperial Navy. Work was initiated 
ton four categories of atrcraft, including @ single-seat 
fighter referred to as the 1MF1 (Single-seat Mitsubishi 
Fighter First Model). Of wooden constnuction with fab 

tic skinning and poweted by a 300 hp Hispano-Suiza 
eight-cylinder Vee water-cooled engine, the IMF1 pro: 
totype was completed in October 1921, and accepted 
by the Navy in the following month as the first fighter 
of indigenous design. The second prototype, the 
1MPA, embodied a 13-sq-ft (1.21-m’) increase in wing 
area, the 1MF2 introduced enlarged horizontal tail sut- 
faces and the IMF3 discarded the frontal radiator in 
favour of Lamblin-type radiators beneath the centre 
fuselage. The last-mentioned version entered series 
production for the Imperial Navy as the Type 10, arma 


a. 


First indigenous Japanese fighter built in quantity was 
the 1MF3, or Type 10 (above and below). 


ment compnsing two 7.7-mm guns, and the fighter 
alighted on the deck of Japan's first carrier, the Hasho, 
for the first time in February 1923. The 1MF4 diffexod 
from the IMF3 in having the cockpit moved forward, 
stagger reduced by forward shift of the lower wing and 
redesign of the vertical tail surfaces. ‘The 1MI6 intro: 
duced more minor changes (the 1MFBA being a fighter 
‘trainer with increased wing span) and production con. 
tinued until December 1929, a total of 128 aircraft 
being built (including provotypes). The following data 
telate to the final production version of the Type 10, the 
1MFS5. Max speed, 132 mph (213 kny/h), Time to 9,840 
ft (3 000 m), 10.32 min, Endurance, 26 hi Empty 
waight, 2,063 Ib (936 kg). Loaded weight, 2.820 Ib 
(1.279 kg). Span, 28 {t 11'/+ in (8.84 m), Length, 22 1 9 
in (6,93 m). Height, 10 ft 3/6 in (3.13 mi) 


MITSUBISHI 1MF9 TAKA 


Seoking a wecond-generation fighter nx # successor to 
the Type 10, in April 1926, tho Imperial Navy solicited 
proponals from Aichi, Mitsubiabi and Nakajima for at 
aircraft embodying watertight fuselage, watertight 
wing leading edge and jettisonable undereartiage for 
ergency alighting on water To moet the requite- 
ment, a team led by Joi Hattori developed the 1MF9 
‘Taka (Hawk) equi-span biplane of wooden construction 
Which featured a Vee-shaped fuselage planing bottom 
Powered by a 600 hp 12-cylinder water-cooled 
Hispano-Suiza engine and carrying an armament of 
two 7.7-mm guns, with provision for two 66th (30+kg) 
bombs, the first prototype Taka was delivered in July 
1927, and was the first aircraft of Japanese design to 
feature wing flaps, these being discarded by the sec- 
ond prototype delivered in the following September 
‘The watet-proofing demanded by the Imperial Navy 
resulted in some weight penalty, and the competition 


(Below) The second Mitsubishi 1MF9 Taka, 
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Wing flaps were a feature of the first of the two 
prototypes (above) of the Mitsubishi IMPS. 


was won by the Nakajima-submitted Gloster Gambet 
(see Nakajima AIN1), the IMF9 Taka being abandoned 
Max speed, 162mph (245kawh). Time to 9,840 ft 
(3 000m), 6.17 min. Endurance, 3.5 hrs. Empty weight. 
2,804 lb (1272 kg). Loaded weight, 4,089 Ib (1 855 kg) 
Span, 35 ft 54 in (10,80 m). Length, 27 ft 8% in (8,44 mi), 
Height, 11ft Vein (340m), Wing area, 446 71 sqft 
(41,50 m?). 


MITSUBISHI 1MF2 
HAYABUSA Japan 


In March 1927, the Imperial Army ordered Kawasaki 
Nakajima and Mitsubishi to investigate design of a 
fighter on a competitive basis 10 replace the ageing 
Ko-4 (Nieuport-Delage NiD 29). Designed by Nobusturo 
Nakata assisted by Jiro Honkoshi and Jiro Tanaka, the 
Mitsubishi contender in the contest, the IMF2 Haya: 
usa (Peregrine Falcon), was of advanced concept, 
being a parasol monoplane without wire bracing, 
‘ormphasis being placed on ease of assembly and cis 
‘assembly. Powered by a 600 hp Mitsubishi Hispano- 
Suiza water-cooled V-12 engine, the first prototype 
Hayabusa was completed in May 1928. After manu: 
facturer's fight testing at Kagamigahara, both first and 
Second prototypes were transferred to the Tokotozawa 
Army test centre where the Hayabusa recorded a max: 
mum speed of 168 mph (270 knv/h) at 9,840 ft (3 000 m), 
‘but during a diving test the Mitsubishi fighter broke up 
in the air after exceeding 248 mph (400 km/h). The 
Army suspended evaluation of the contending types, 
cancelling the programme and testing the other proto- 
types to destruction. The Hayabusa was of mixed con- 
struction with wooden wing and metal fuselage, its 
armament being two 7,7-mm guns. Max speed, 168 mph 
(270 knvh) at 9,840 (2000m). Time to 16,405 % 
(6.000 m), 11.3 min. Empty weight, 2.789 lb (1 265 kg) 


Loaded weight, 3,968 lb (1800 kg). Span, 41 ft 4%in 
(12,62 m), Length, 26 ft 10% in (8,20m). Height, 10 
11% in (3,35 m). Wing area, 247.58 sq ft (23,00 m 


Japan 


To meet a 7-Shi (1932) requirement for an advanced 
single-seat shipboard fighter to succeed the Nakajima 
AIN (Type 90), a Mitsubishi design team led by Jiro 
Horikoshi and assisted by Eitaro Sano, Takanosuke 
‘Nakamura and Tomio Kubo initiated work on the first 
cantilever Jow-wing monoplane to be designed in 
Japan, the IMFi0. Featuring a duralumin monocoque 
fuselage and a fabric-skinned duralumin wing. the 
IMFI0 was powered by a 710hp Mitsubishi A-4 14- 
cylinder two-row radial and carried an armament of 
two 7,7-mm machine guns. The frst of two prototypes 
was flown in March 1933, but was lost during the fol 
lowing July when the vertical tail surfaces disinte- 
rated in a dive. The second protatype. which was com: 
pleted shortly afterwards, differed essentially in 
having a new undercarriage, the three struts of each 
unit being replaced by single legs enclosed by trouser- 
type fairings. The 1MF10's max speed at 9,840 t 
(3.000 m) proved to be 30 mph (48 kav/h) less than that 
required by the Imperial Navy and climbing perform: 
ance was considered inadequate. The fighter was re 
Jected for series production. the second prototype 
being lost after its pilot failed to extricate it from a flat 
spin in June 1934, Max speed, 199 mph (320 km/h) at 
9,840 fe (3.000 m). Time to 10,000 ft (3.050 m), 4.2 min, 
Endurance, 3.0 hrs. Empty weight, 2,700 lb (1 226 kg). 
Loaded weight, 3,479 Ib (1578 kg). Span, 32 f 933 in 
(10,00 m). Length, 22 8%) in (6,92 m). Height, 10 t 
1035 in (3,31 m). Wing area, 190.53 sq fe (17,70 m1) 


Booing influence could be seen in the IMF10 second 
prototype (above and below) of 1933. 


‘Only one prototype was built of the Mitsubishi 1MF2 
parasol monoplane fighter (above and below), 


MITSUBISHI Ka-8 Japan 


In 1933, the Imperial Navy, influenced by trends in 
Wester Europe and the USA, issued both Mitsubishi 
and Nakajima with a request for proposals for a two- 
seat shipboard fighter. The Mitsubishi contender, the 


MITSUBISHI 


Development of the Ka-8 (above and below) ended after 
8 prototype suffered structural failure, 


Ka-8 designed by Joji Hattori who was assisted by 
Eitaro Sano and Takanosuke Nakamura, was a single 
bay equi-span staggered biplane of mixed construc 
tion, the fabric-covered wings having duralumin spars 
‘and wooden ribs, and the similarly-covered fuselage 
being of steel tube. An unusual feature of the design 
was its use of twin endplate fins and rudders. Powered 
by 4580 hp Nakajima Jupiter! nine-cylinder radial, the 
Ka-@ carried an armament of two fixed forward-firing 
7.7-mm guns and a similar weapon on a rotating mount 
{in the rear cockpit. The first of two prototypes was com 
pleted in January 1934, both being delivered to the 
Navy during the early summer. However, the second 
prototype broke up in the air when pulling out of a dive 
over Yokosuka airfield on 16 September, resulting inthe 
Suspension of the test programme and the subsequent 
abandonment of further development. Max speed, 
178 mph(286 km/h) at 9,840 fe(3 000 m), Empty weight, 
2,542 lb (1153 kg), Loaded weight, 3,748 Ib (1 700 kg). 


(26,00 m*) 


MITSUBISHI Ka-14 


Among several 9-Sh/ requirements, in February 1934, 
the Imperial Navy issued an outline specification for a 
single-seat fighter. Carrier compatibility was not 
demanded, It was assumed that accommodating the 
dictates of deck use from the outset would inhibit the 
design team in achieving an advance in the state of the 
fighter design art. It was, of course, self-evident that 
the service would have no use for a fighter incapable of 
shipboard operation. In view of his experience with the 
earlier 7-Shi fighter, design responsibility was 
assigned by Mitsubishi to Jiro Horikoshi who created 
anall-metal semi-monocoque stressed-skin monoplane 
of inverted gull form designated Ka-14, Powered by a 
600 hp Nakajima Kotobuki (Congratulation) § nino: 
cylinder radial and carrying two 7,7-mm guns, the first 


Japan 


(Below) The Ka-14 with close-fitting engine cowling. 


407 


‘MITSUBISHI 


‘The first Ka-14 was originally flown with the short- 
chord cowling seen in the photograph above. 


Ka-14 was flown on 4 February 1936, Latent doubts con 

cerning the wing "gulling” had, meanwhile, led to elim 

ination of this feature fram the wing of the second pro: 

totype Ka-14, which also embodied split flaps and 
switched to a 715 hp Kotobuki 3 engine. This prototype 
was to provide the basis for the series production ASM1 
(Type 96) fighter (which see), the first Ka-14 being fitted 
with a close-fitting, long-chord cowling as part of adrag 
reduction programme. The following data relate to the 
first Ka-14. Max speed, 276 mph (444 km/h) at 10,500 ft 
(3200 m), Time to 16,405 ft (5 000 m), 6.9 min. Loaded 
weight, 3,027 tb (1373 kg). Span, 36 ft 1% in (11,00 m). 

Length, 26 ft 17 1n (7,67 m) Height, 10 ft 844 in (3,26 m). 

Wing area, 172.23 sq ft (16,00 m*) 


MITSUBISHI K1-18 Japan 


‘The sole Ki-18 prototype (above) was developed for the 
Imperial Army from the Navy's Ka-14. 


‘As soon as the Imperial Navy had expressed Its satis 
faction with the performance of the Ka-14, the Imperial 
‘Army placed contract with Mitsubishi for a modified 
example, fundamentally similar to the second proto- 
type, for evaluation as the Ki-18, Powered by a Kotobuki 
6, like the first Ka-14, the Ki-18 introduced a longer: 
chord engine cowling, an enlarged rudder and larger 
mainwheels and spats. Tested throughout the autumn 
and winter of 1935, the Ki-18 carried the standard twin 
7.7-mm qun armament, but was considered insuffi 
ciently agile by conservative Army test pilots, and 
failed to gain favour, Nevertheless, the Ki-18 encourag 
ed the Army to accept the coming demise of the biplane 
fas a fighter configuration, resulting in the framing of a 
requirement for what was termed an “advanced 
fighter". Max speed, 276 mph (45 kmh) at 10,0004 
(3.060 m). Time to 16,405 ft (5 000 m), 6.43 min. Empty 
weight, 2,447 Ib (1110 kg). Loaded weight, 3.136 1b 
(1.422 kg). Span, 96 fe 184 in (11,00 m). Length, 26 fe 186 in 


(7,65 m), Height, 10 ft 4 in (3,15 m). Wing area, 
191.6 sq ft (17,80 m*) 
MITSUBISHI Ki-33 Japan 


‘The acceptance of the Ka-14 9-Sh/ fighter by the Im- 
perial Navy and evaluation of a modified prototype of 
this aircraft as the Ki-18 by the Imperial Army encourag 
ed the formulation by the latter service during 1936 of a 
requirement for what was termed an “advanced 
fighter". Kawasaki, Mitsubishi and Nakajima were 
each asked to produce prototypes of a fighter surpass: 
ing the performance of the Ki-18. Whereas both Kawa 
saki and Nakajima produced fighters of entirely new 
design to meet the requirement (as the Ki-28 and Ki-27 
respectively), Mitsubishi, preoccupied with refining 
the Ka-14 for series production for the Navy, lacked suf- 
ficient design capacity to develop yet a further fighter. 
‘The Ki-18, with comparatively minor changes, was 


408 


therefore resubmitted. As the Ki-33, the modified 
fighter was powered by a Nakajima Ha-1-Ko engine 
rated at 746 hp at 12,140 ft (3.700 m) and enclosed by a 
broader-chard cowling. An aft-aliding part-canopy was 
added, the aft fuselage decking was raised and the ver 
tical tail surfaces were modified Completed during the 
early summer of 1936, the Ki-33 was submitted to com- 
parative trials with the Ki-27 and Ki-28 from November 
1936 until the spring of 1937. It was found to offer margi 
nally superior max speeds between 8,200 ft (2 500 m) 
and 11,480 ft (3 500 m) over the 357-Ib (167-kg) lighter 
Ki-27, but the Ki-33 revealed an inferior turn rate and 
climb to those of the Nakajima contender which was 
selected for series production, Max spoed,294 mph 
(474 km/h) at 9,840 ft (3 000 m). Time to 9,840 ft 
(3000 m), 3.37 min. Empty weight, 2,496 Ib (1 132 kg). 
Loaded weight, 3,223 lb (1462 kg), Span, 36 ft 1% in 
(11,00 m). Length, 24 ft 9 in (7,54 m). Height, 10 ft 5% in 
(3.19 m), Wing area, 191.6 5q ft (17,80 m") 


A progressive development of the Ki-18 for the Army, 
the Ki-33 (above and below) was flown in 1936. 


MITSUBISHI A5M1 To A5M3 Japan 


In the autumn of 1936, the Ka-14 finally passed all ser: 
vice trials and was officially accepted by the Imperial 
Navy for production as the ASM, or Type 96 Carrier 
Fighter Model 1. Fundamentally similar to the second 
Ka-14, the ASM1 was powered by the Nakajima Koto- 
buki 2 KAI-ko engine rated at 630 hp at 4.920 ft 
(1.500 m) and carried an armament of two7,7-mm guns. 
It possessed the distinction of being the world's first 
service shipboard single-seat cantilever monoplane 
fighter. Seventy-five A5Mis were delivered before in 


(Above) An A5M1 and (below) ASM2-ko, both serving 
with the 12th Kokutai, second shore-based unit of the 
Imperial Navy to fly the type over China. 


Kotobuki 3-powered ASM2-otsu (below), of 12th 
Kokutai, Hankow, 1938, showing aft-sliding canopy, 


oduotion of the Kotobuki 2 KAI 3-ko engine offering 
690 hip at 12,795 ft (3.900 m) and more minor changes 
resulted in the ASM2-ko from late spring of 1997. 
Further refinement produced the ASM2-otsu (Model 
2-2) which reverted to the Kotobuki 3 engine (of the 
second Ka-14) in a narrower-chord NACA cowling and 
adopted an aft-sliding cockpit canopy, 124 being manu 
factured before the latter feature was discarded. Two 
examples of the experimental A5M3-ko were built, 
these having the 12-cylinder liquid-cooled Hispano’ 
Suiza 12Xcrs engine rated at 690 hp at 12,795 ft 
(3900 m) and a 20-mm cannon between the cylinder 
banks. The following data are applicable to the A5M2- 
otsu. Max speed, 262 mph (422 km/h) at 11,190 ft 
(3.410 m). Range (clean), 657 mls (1 058 km). Tune to 
9,840 ft (3.000 m), 3.85 min. Empty weight, 2,654 lb 
(1.204 kg). Loaded weight, 3,657 Ib (1 659 kg). Span, 
36 ft 1¥¢ in (11,00 m). Length, 24 ft 9% in (7,56 m). 


Height, 10 ft 8% in (3,27 m), Wing area, 191.6 sq ft 
(17,80 m). 
MITSUBISHI A5M4 Japan 


Developed hurriedly in an attempt to counter the initial 
withdrawal of Chinese aircraft beyond the effective 
range of the ASM2, the A5M4 (Model 2-4) shipboard 
fighter, which entered service early 1938, was exter 
nally virtually identical to the late-production A5M2- 
otsu, apart from raised aft decking, and revised wind- 
screen and quarter lights. It was powered, however, by 
a Kotobuki 41 engine offering 785 hp at 9,845 ft 
(3000 m) and had provision for a 35,2-Imp-gal (160-1) 
drop tank (later a 46-Imp gal/210-! tank), Production 
‘was phased out by Mitsubishi early in 1940 after com- 
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pletion of 782 series Type 96 Carrier Fighters of all ver 
sions (A5M1 to -4), a further 39 being built by Watanabe 
and 161 by the 21st Naval Air Arsenal which delivered 
the last early in 1941. The ASM¢ was withdrawn from 
‘operations mid-1942, Max speed, 270 mph (435 kam/h) 
at 9,846 ft (3.000 m). Range (external fuel), 746 mis 
(1.200 km). Time to 9,840 ft (9.000 m), 3.58 min. Empty 
Weight, 2,784 lb (1 263 kg). Max loaded weight, 4,017 Ib 
(1.822 kg). Dimensions as for ASM2-otsu. 


(Above and below) The ASMA, the photo showing 
‘Mth Kokutai aircraft over China in January 1940. 


(Top) ASM2-ko flown by Lt Hideki Shingo from the 
cartier Kaga off the Chinese coast, 1938. (Immediately 
above) ASM4 from the Soryu at Kasanbaru, 1941, 


Zuisei 13 engine rated at 875 hp at 11,810 ft (3 600 m) 
On 14 September, the 12-Shi aircraft was accepted as 
the Type 0 Carrier Fighter, or Rei shiki Kanjo sentoki, a 
contraction of this formal designation, Rei-sen, becom- 
ing the unofficial popular appellation of the fighter. The 
less formal official designation was AGM, the first two 
prototypes being A6Mis, and the third prototype 
flown on 18 January 1940 with a Nakajima Sakae 12 
engine rated at 960 hp at 13,780 ft (4 200 m), being the 
AGM2. The Sakae-engined model was adopted for 
series production, an additional prototype, 16 similar 

ies examples (committed to combat in China 
from July 1940) and 48 series aircraft being delivered as 
the Type 0 Carrier Fighter Modal 11. With the 68th Rei: 
sen, manually-folded wingtips were introduced, 740 
with this feature being built as Model 21s, the two sub- 
types being similar in other respects and carrying an 
armament of two 20-mm and two 7,7-mm guns. A 
further development, the AGM3 flown in June 1941, dis 
carded the folding wingtips, thus reducing wing span 
by 3 ft 349 in (1,00 m), and adopted the Sakae 21 engine 
providing 1,130 hp for take-off. A total of 343 was built 
88 Model 32s before the folding wingtips were rein 
stated, production continuing as the Model 22, and. 


pre-s 


(Below) Mitsubishi AGM2, the so-called Rei-sen. 
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MITSUBISHI A6M1 ro A6M3 Japan 


An outline specification for a 12-Shi successor for the 
ASM shipboard fighter was issued by the Imperial 
Navy Staff on 19 May 1997, the design of Mitsubishi's 
contender being assigned to a team led by Jiro Hon 
Koshi. The first prototype, flown on 1 April 1939, was 
powered, like the second prototype, by a Mitsubishi 


‘The AGM2 (below) was the initial version of the 
Mitsubishi Type 0 Carrier Fighter. 


MITSUBISHI 


with long-barrelled cannon, as the Model 22-ko, a 
further 560 being built between autumn 1942 and sum- 
mer 1943, The following data relate to the Model 21. 
Max speed, 331 mph (533 km/h) at 14,930 ft (4 650 m). 
Initial climb, 3,100 ft/min (15,75 m/sec). Max range, 
1,930 mls (3 105 km). Empty weight, 3,704 Ib (1 680 kg). 
Loaded weight, 6,3131b (2410kg). Span, 39 ft 4¥4 in 
(12,00 m). Length, 29 ft 8% in (9,06 m). Height, 10 ft 
Of in (3,05 m). Wing area, 241.56 sq ft (22,44 m’) 


MITSUBISHI A6M5 to A6M8 Japan 


Delays in the achievement of service status by fighters 
intended to succeed the Ref-sen dictated an attempt to 
upgrade the Type 0 in 1943, This was represented by 
the AGMS, or Type 0 Carrier Fighter Model 62, which 
flew in the summer of 1943, Based essentially on the 
AGM3 with a similar Sakae 21 engine, the AMS dit 
fered primarily in having thrust-augmentation exhaust 
stacks and a revised wing with heavier-gauge skin and 
new, non-folding, tips. The ABMS-ko, deliveries of 
which began in March 1944, featured belt- rather than 
drum-fed cannon and still heavier gauge wing skin 
ning, Built in parallel was the AGMS-otsu with armour 
lass, automatic fire extinguishers and a 13,2-mm gun 
in place of one of the two 7,7-mm weapons. The AGMS: 
hel omitted the remaining 7,7-mm gun, but had two 
additional 13,2-mm weapons mounted in the wings (in 


Final production version of the Rei-sen, the ABM? 
(above) was optimised as a fighter-bomber, 


creasing total armament to three 13,2-mm and two 
20-mm guns), armour protection for the pilot and an 
additional self-sealing tank behind the pilot. The 
A6MS-hei flew in November 1944, but only 93 were 
built. One example was built with a Sakae 31-ko engine 
with water-methanol injection and self-sealing wing 
tanks as the AGM6-hei, and the final production model 
of the Reisen was the A6M7, or Model 63. This also 
employed the Sakae 31 with water-methanol injection, 
the five-gun armament of the A6MS-hoi and some 
structural strengthening in order to carry a 561-Ib (260. 
kg) bomb. The A6M7 flew in May 1946, series produc: 
on commencing the same month. Possessing 4 similar 
airframe to the A6M7, the A6M8 featured a revised for 
ward fuselage for a Kinsei 62 engine rated at 1,560 hp 
for take-off, this dictating discarding of the fuselage 


A preserved AGMS (below) in markings of 261 Kokutai 
at Chino’s “Planes of Fame" Museum, California, 


MITSUBISHI 


mounted gun. Although allocated production priority 
‘as the Model 64, the AGMS failed to progress further 
than prototype status. Production of the Rei-sen 
totalled approximately 10,600 aircraft of which in ex- 
‘0285 of 6,000 were Model 2s. The following data relate 
to the AGM5-Ko. Max speed, 351 mph (565 km/h) at 
19,685 ft (6.000 m). Max range, 1,194 mls (1920 km). 
Time to 19,685 ft (6000 m), 7.05 min. Empty weight, 
4,136 lb (1 876 kg). Loaded weight, 6,025 lb (2 733 kg). 
Span, 36 ft 1%4 in (11,00 m), Length, 29 fe 1144 n (9,12 m). 
Height, 11 ft 6%sin (3,51 m). Wing area, 229.28 sq ft 
(21,30 m’), 


MITSUBISHI J2M1 Japan 


Signifying a radical departure from previous Japanese 
Navy fightor design practice in being optimised tor 
speed ancl climb rather than agility, the J2M was con 
ceived to meet an Imperial Navy requirement for a 
shore-based Kyokuchi Sentoki, or Local (defence) Inver- 
ceptor, usually abbreviated to Kyokusen. Although a 
14-Shy (1939) requirement, the definitive specification 
{or the Kyokusen was not formulated Until April 1940, 
design being undertaken by Jiro Horikosh! assisted by 
Yoshitoshi Sone and Kiro Takahashi. Of all metal con- 
struction with low aspect ratio laminar-low wing, the 
J2M1 was powered by a 14-cylinder Mitsubishi ME¢C 
Kasel 13 radial rated at 1,490 hp for take-oif. In order to 
reduce aerodynamic drag, this drove the propeller via 
‘an oxtension shaft, fan drawing cooling air through a 
narrow annular intake. Armament comprised two 
7,7-mm and two 20-mm guns, The first of three J2Mt 
prototypes flew on 20 March 1942, but the test pro- 
gramme was plagued with technical difficulties and 
Service test pilots were critical of some of the proto: 
type's characteristics. Consequently, Mitsubishi was 
instructed to introduce numerous changes for the Kyo: 
‘kusen-KAl, ot J2M2, these being added on the fourth ot 
14 experimental airframes that had been laid down. 
‘Max speed, 39 mph (577 kiw/h) at 19,685 fe (6 000 m). 
Empty weight, 4,830 Ib (2 191 kg). Normal loaded 
weight, 6,307 lb (2.861 kal. Span, 35 ft 54 in (10,80 m) 
Length, 32 ft 5% tn (9,90 m). Height, 12 ft 6% in 
(9,82 m). Wing area, 216.82 3q ft (20,06 m'). 


‘Th J2M1 (below) was designed as a shore-based 
interceptor for the Imperial Navy. 


MITSUBISHI J2M2 ro J2M6 
RAIDEN Japan 


(On 13 October 1942, the fourth Kyokusen prototype was 
flown as the J2M2, this embodying numerous changes, 
‘The most noticeable external change was the replace- 
ment of the extremely shallow, curved windscreen by 
one of deeper, more conventional form, with a suitably 


(Below) The Mitsubishi J2M3 Raiden interceptor. 


‘This J2M3 Raiden (above) served with the 302 Kokutai based at Atsugi, Japan, in 1944. 


Key to Mitsubishi AGM2 “Rei-sen"” 
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‘enlarged canopy and raised aft fuselage decking. The 
‘MKAR-A Kasei 23 Ko engine drove a four- rather than 
three-bladed propeller via a shorter extension shaft, 
the power plant benefiting from water-methanol in: 
jection and affording 1,800 hp for take-off. Individual 
exhaust stacks were introduced, fuel tankage was re- 
‘arranged, and the pilot's seat was moved both forward 
(2.75 in/70 mm) and upward (3.15 in/80 mm). In this 
form, the Kyokusen, or J2M2, was adopted as the Navy screen, the basic model reverting to J2M2 armament 
Interceptor Fighter Raiden (Thunderbolt) Model 11, and the J2M6-Ko (Model 31Ko) having four wing 
armament remaining as for the J2M1. In the event, only cannon. The J2M5 had a Kasel 26Ko engine equipped 
eight J2M2 (Model 11) Raidens were built as this ver- ‘The J2M3 (above). with four-cannon armament, was with a mechanically-driven three-stage supercharger, 
sion was overtaken by the J2M3 (Model 21) charac- the first service version of the Raiden. and was ordered into production by the Takaza Arsenal 


terised by an armament of four wing-mounted 20-mm 
cannon. The J2M3 thus became the first service Rai- 
den, the J2M3-Ko (Model 21Ko) differing in the type of 
cannon installed. The J2M5 (Model 33) and J2Mé 
(Model 31) were developed in parallel, entering flight 
test in May and June 1944 respectively, and both were 
committed to production. The J2M6 differed from the 
J2M3 essentially in having a wider and taller wind: 
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(Top) An AGM2 of the 402nd Chutai, 341 Kokutai at 
Clark Field, Philippines, 1944. (Immediately above) An 
AGM of 251 Kokutai, Formosa, November 1942. 
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and Nihon Kentetsu, as well as Mitsubishi. The J2M5 
was the most efficacious version of the Raiden, attai 
ing 382 mph (615 km/h) at 22.310 ft (6 800 m), but only 
some 40 Were delivered by the time hostilities end 
The J2M4, which had been under development mean- 
while, had a Kase! 23 Hei engine with a turbo-super 
charger and two of the wing cannon transferred to the 
fuselage to fire at-an oblique angle, The first of three 
prototypes of the J2M4 flew on 24 September 1944, but 
persistent difficulties with its turbo-supercharger led 
to its discontinuation. Mitsubishi production of the 
Raiden (excluding prototypes) totalled 470 aiscraft 
‘The following data relate to the J2M3. Max speed, 363 
‘mph (584 km/h) at 17, 880 ft (5 450 m), Initial climb, 
3,838 ft/min (19,50 m/sec). Normal range, 655 mls 
(1.055 km), Empty weight, 5,489 Ib (2 490 kg), Loaded 
‘weight, 7,584 Ib (3 440 kg). Span, 35 ft 5'/« in (10,80 m). 
Length, 32 ft 7/s in (9,94 m). Height, 12 ft 11's in 
(3.94 m). Wing area, 215.82 sq ft (20,05 m') 


MITSUBISHI 
A7M1 & 2 REPPU Japan 


‘The Reppu (Hurricane) was designed to the require 
ments of a 17-Shi specification as an AGM successor, 
and, again, was the responsibility of Jiro Horikoshi, A 
large altoraft with bydraulically-operated folding outer 
wing panels. the first of two A7M} prototypes of the 
Reppu was flown on 6 May 1944 with a Nakajima 
NKOK Homare 22 engine rated at 2,000 hp for take-off 
The A7M1 proved underpowered and the third proto 
type was fitted, as the A7M2, with a Mitsubisht MK9A 
engine affording 2,200 hp for take-off. this flying on 13 
October 1944. Plans for laige-wcale production were 

nmodiately initiated, and it was proposed that series 
auxcraft would have either four 20-mm cannon or two 
cannon and two 13,2-mm machine guns. A further six 
‘A7M2 prototypes arid one production aitcratt had been 
Ccomploted by the time hostilities terminated, at which 
‘ume work was proceeding on the extensively modified 
‘A7M3-J which was to have boen powered by a turbo 
supercharged version of the MK9A engine and carry 
fan armament of four wing-mounted and two oblique 
firing fueelage-mounted 30-mm cannon, The following 
data rolate to the A7M2. Max speed, 390 mph (628 
‘krn/h) at 21,655 ft (6 600 m). Time to 19,685 fe (6 000 m), 
6.16 min. Range (intemal fuel), 670 mis (917 kim). 
Empty weight, 7,112 tb (3 226 kg). Loaded weight, 
10.406 Ib (4 720 kg) Span, 45 ft 11'/4 in (14, 00 m) 
Length, 36 ft 1'/ in (11, 00 m). Height, 14 ft O/etn (4,28 
1m), Wing area, 392. 18 sq ft (30,86 m) 


Only a single production example of the A7M2 (above 
and below) was completed before hostilities ended. 


‘The Ki-109 (above and below) was evolved from the 
Ki-67 Hiryu as a heavy interceptor. 


that th 
team, Soon thereafter the K 
asa 
cannon with which it ts quarry while 
the range of opposing defensive 
id from a Ki-67 airframe and 
rotaining the doteal, lateral and tail gun poaitions of 
the bomber and the Mitsubisht Hal04 engines vact 
rated at 1,900 hp for take-of, the first Ki-108 protatype 
was completed in August 1944. The second prototype 
was powered by Ha-104ru engines with Ru-3 turbo 
agers, and it was intended that these would 
alled i the final 22 aizcraft of an initial batch of 
42 Ki-109s. The first pories Ki-100 dispensed with the 
dorsal and lateral gun positions, retaining only the tail 
position which mounted » mingle 127-mam machine 
gun. Primary armament was the single 75mm cannon 
with 15 shells individually loaded by the co-pilot. In 
the event, production difficulties with the Ru-3 turbo 
superchatger prevented its application to any series 
Ki-109s, and only 20 production aircraft were complet 
ed, these having standard Ha-104 engines, Max speed, 
342 mph (550 km/h) at 19,980 fe (6.090 m). Range, 1,967 
ils (2 200 km). Empty weight, 16,367 lb (7 424 kg) 
Loaded weight, 23, 810 Ib (10 800 kg). Span, 73. ft '/sin 
(22,50 m). Length, 58 ft 10'/s in (17,95 m). Height, 19 ft 
1 in (6, 80 m). Wing area, 708. 8 sq ft (65,85 m’). 
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MITSUBISHI Ki-46-KAI Japan 


In June 1943, the Rukugun Kokugijutsu Kenkyujo. or 
Aumy Aerotechnical Research Institute, began to 
study the adaptation of the Ki-46-III reconnaissance 
aircraft for the high-altitude interoe 
Development was actively pursued 
Ki46lI KAI, or Army Type 1 
1. and the Army Air Arsenal at Tachikawa tnst 
tuted a conversion programme. The nose was 
redesigned to accormmodate two 20-mm cannon and 
the top centre fuselage fuel tank was removed to pro 
vide space for a 37-mm cannon firing forward and 
upward at an angle of 30 deg. The two Mitsubishi Ha- 
112-11 engines rated at 1.500 hp for take-off were 
retained, and the first Ki-46-IIT KAT two-seat interbep- 


A dedicated fighter derivative of the Ki-46-IIl, the 
Ki-46-III KAI (above) was developed by Tachikawa. 


MITSUBISHI Ki-109 


Derived from the Ki-67 Hiryu bomber as a heavy inter 
ceptor, the Ki-109 was originally conceived in two vet 
sions; the Ki-109-ko mounting two obliquely-fring 
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tor was completed and flown in October 1944, dativer 


ies to operational units commencing during 
November. Operational results were disappointing 
owing to the poor climb rate of this type, but the con. 


n programme was continued at Tachikawa until 
March 1945, a substantial number being delivered 
‘Max speed, 391 mph (630 km/h) at 19,686 ft (6 000 m). 
Range, 1,243 mis (2000 kam) plus one hour cambat. Time 
to 26,250 ft (8 000 m), 19 min. Empty weight, 8.446 lb (3 
331 kg). Loaded weight, 13,730 lb (6 228 kg), Span, 48 ft 
2s in (14,70 m). Length, 37 ft 6'/« in (11,48 m), Height, 
12 ft Bein (3,88 m), Wing area, 344.46 3g ft (32, 00 m'), 


(Below) The Mitsubishi Ki-46-II1 KAI interceptor, 


Development of the Ki-83 (above) was curtailed by 
the ending of hostilities in 1945, 


Intended to moet a requirement formulated in 1943 for 
an advanced two-veat long-range eacort fighter, the 
K-83 was designed by a team headed by Tomio Kubo, 
who had proviously been responuible for the Ki-46 
Awrodynamically exceptionally clean and powored by 
two turbo-supercharged Mitsubishi Ha-2111u 18-cylin- 
Jer radials, the Ki-83 poasossed an armament of two 
20-mm and two 30-mm cannon. The first of four proto: 
types was flown on 18 November 1944, demonstrating 
spectacular performance and remarkable manoeuvra- 
bility for its size — a 2,200-tt (670-m) diameter loop 
being executed at 403 mph (648 km/h) at 9/500 ft (2 
900 m) within 31 sec. However, definitive plans for 
series manufacture of the Ki-83 were still being 
finalised when hostilities terminated. Max speed, 438 
mph (704 km/h) at 32,810 ft (10 000 m). Normal range, 
1, 213 mils (1 953 km), Time to 32,810 ft (10 000 m), 
10 5 min. Empty weight, 13,184 Ib (5 980 kg), Normal 
loaded weight, 19,390 Ib (8 795 kg), Span, 60 ft 10'/ein 
(15,50 m). Length, 41 tt 0'/+ in (12,60 m). Height, 15 ft 
1/ain (4,60 m). Wing area, 360.8 siz ft (39,62 m) 


(Below) Mitsubishi Ki-83 long-range escort fighter, 
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MITSUBISHI J8M1 SHUSUI Japan 
In July 1944, the Imperial Navy issued a 19-Shi specifi 
ication for a rocket-propelled target defence intercepto 
to be based on the Messerschmitt Me 163B. The task af 
Geveloping this aircraft was assigned to Mitsubishi 
junder the Navy designation JBM1, but as #t was a joint 
Navy-Army ventute it received the designation Ki-200 
from the latter service and the name Shusui 
Sticke) was also adopted. While work 
HWK 109-609 rock wv 
Jargety confined to its adaptation for Japanese manu 
facturing techniques, inadequate German data an the 
aitliame dictated considerable original structural 
design work, For the training of pilots, a full 
wooden version, the MXYB Alkusa (Autumn 
was designed and built by the Navy Air Technical 
‘Arsenal at Yokosuka, and the first Shusui made an 
unpowered test flight on 8 January 1945. The first pow- 
iered flight test took place six months latet. on 7 July, 
ut the aircraft was destroyed and no further flight test 
ing was undertaken before the termination of host 
rons had been completed 
by that time, and six more were virtually complete 
Powetod by a 3,307 lb (1 500 ka) thrust Toku Ro-2 bi-fuel 
tocket, the Shusui was armed with two 30-mm cannon 
nd the following data are manufacturer's estimates 
fax speed, 669 mph (900 km/h} at 32, 810 ft (10.000 m). 
Mime to 19,685 ft (6 000 m), 2.26 min, Service ceiling, 
1.970 ft (12 000 m). Empty weight, 4918 Ib (1 505 kg) 
aided weight, 8.505 Ib (3 886 kg). Span, 31 fe 2 tn (9,50 
n). Length, 19 ft 10)/.n (6,05 rn) Height (on dolly), 8 
0'/.1n (2,70 m). Wing area, 190.85 9 fe (17,73 mm). 


Based on the Me 163B rocket interceptor, the J8M1 
{above and below) did not become operational. 


MITSUBISHI F-1 


Japan 


Japan's first indigenous combat aircraft to be pro- 
duced after the end of World War Il, the F-1 originated 
from a 1972 decision to develop a single-seat clase air 
lsupport fighter with secondary air-ait capability from 
the Mitsubishi T-2 supersonic trainer. The overall per- 
formance of the latter was such that virtually no aero- 
dynamic modifications had to be made, the principal 
lchange from the T-2 to the F1 being the fairing over of 
ithe rear cockpit without changing the contours. The 
two prototypes of the F-1, both of which flew for the 
first time in June 1975, were modified T2s with 
weapons systems equipment and test instrumentation 
an the rear cockpits Powered by two 7,070 ib st (3.207 
kgp) with afterburning Ishikawajima-Harime TR40- 
THI-801A (licence-built Rolls-Royce/Turboméca Adour) 
turbofans, the F-1 was armed with a single 20-mm 
JM61 multi-barrel cannon in the lower front fuselage 
and had provision for up to 6,000 lb (2721 kg) of bombs 


‘Two squadrons of the 3rd Kokudan at Misawa flew 
Se PA (tere) in the 1900s, wi one ts the Beh 
idan. 


‘The Mitsubishi F-1 close support fighter (above and 
below) was derived from the T-2 trainer. 


or rockets on the fuselage centreline and four wing 
hardpoints. Normal armament comprised two ASM-1 
ait-to-surface missiles and two or four AIM-9 
Sidewinder AAMs. The Air Self-Defence Force put 
chased 7 F-1s 70 of these were upgraded in 1991-93 
with an advanced fire control system and a stronger 
cockpit canopy. At the end of 2000, the 61 remaining 
were being phased out in favour of the F-2. Max speed, 
1,056 mph (1 700 km/h) at 40,000 ft (12 190 m), or 
Mach=1.6 Initial climb, 36, 000 ft/min (177,8 m/sec) 
Combat radius, 346 mis (656 km) with ASM-1s. Empty 
weight, 14.017 Ib (6 368 kg). Max loaded weight, 
30,146 Ib (13 674 kg) Span, 25 ft 10/, in (7,88 m), 
Length, 58 ft 7in (17,66 m), Height, 14 ft 4/. in (4,39 m). 
Wing area, 228 sq ft (21,18 m), 


MITSUBISHI F-2 


In the mid-1980s, Japan started to look for a replace 
ment for the only marginally adequate F-1. After 
examining several contenders, the FS-X, an indige- 
nous fighter based on the F-16C but using advanced 
technology, was selected. Agreement was teached in 
1987, but it was 1990 before work really started 
Mitsubishi became prime contractor. working closely 
with General Dynamics. The tear fuselage was 
stretched, and the radome made slightly larger The 
horizontal tail surfaces were enlarged, and the trailing 
edges cropped outboard But the biggest change was 
the wing. This was based on GD's Agile Falcon pro- 
posal of some years earlier, with greater span and area, 
and the LERX were increased to match. The spats, 
major ribs and lower skin were a single piece of carbon 
composite, produced by co-curing; a Japanese 
process. Unlike the F-16, titanium and composites 
‘were extensively used. With the accent on attacking 
surface targets, decoupled flight modes as pioneered 
by the F-16CCV were adopted, allowing sideforce 
‘rol and direct lift control, although the ventral control 
surfaces of the F-16CCV were not used. Not was the 
one-piece canopy, which was replaced by a strong 
two-piece windshield to meet Japanese birdstrike 
requirements. The engine selected was the F110-GE- 
129, Radar was the Meloo phased array multi-mode 
type, while a 20-mm M61A Vulcan cannon supple 
ments Japanese Amram and Sidewinder equivalents. 
The F2 has 13 hardpoints for weaponry. First flight 


Japan 


MORANE-SAULNIER 


‘The F-2 developed by Mitsubishi and General 
Dynamics (now Lockheed Martin) 


took place from Nagoya on 7 October 1995, with 
Yoshiyuki Watanabe at the controls. Although prob 
lems with cracking in the wings have been encoun 
teted, the first of 190 production F-2s were dalivered 
late in 2000. Max speed, Mach 2. Empty weight, 
26,455 Ib (12 000 kg), Max takeotf weight, 48,722 Ib 
(22 100 kg). Span, 36 ft 6 in (11,19 m) Length, 60 ft 11 
in (15,52 m). Height, 16 ft 3s in (4,96 m). Wing area, 
357 sq ft (33,17 m', 


MORANE-SAULNIER 
Type L 


‘The most famous parasol monoplane of its period, the 
‘Type L two-seater, which appeared in 1913, saw ser 
vice as a fighter as a result of fortune rather than orig 
inal intent. Derived from the Type G-19 ~ the frst air 
craft of Léon Morane and Raymond Sauilnier to feature 
4 parasol wing configuration ~ the Type L emulated 
previous Morane-Saulnier types in its use of wing 
‘warping for lateral control. At the start of World War I 
50 examples ordered by Turkey were immediately 
sequestered for use by France's Aviation Militaire, and, 
in October 1914, chosen by Commandant Bards, the 
Chef du Service Aéronautique aux Armées, for fighting 
duties. Powered by either the seven-cylinder Gnome ot 
nine-cylinder Le Rhéne 9C rotary, both rated at 80 hp, 
the Type L was described as a Morane de chasso, and, 
at times, was armed with an &-mm Hotchkiss or 7,7: 
mm Lewis machine gun fired from the rear cockpit 
Sometimes flown as a single-veater in the fighting 
ile, the Type L gained the distinction of carrying into 
combat the fist fixed forward-firing machine gun to be 
uused operationally by a tractor aircraft. Just over BO 
‘Type L aircraft were delivered to the Royal Flying 
Corpe, with which they performed unspectacular sor 
vice throughout 1916 in the reconnaissance réle, and 
others were supplied to the Russian Military Air Fleet 
‘The following data relate ta the standard two-seat 
‘Type L. Max speed, 71 mph (116 km/h) at 6,560 ft 
(2 000 m). Time to 3,280 ft (1 000 m), 676 min, 
Endurance, 25 hrs, Empty weight, 849 lb (385 kg) 
Loaded weight, 1.444 Ib (655 kg). Span, 36 ft 9 in (11,20 
mm), Length, 22 ft 6/ in (6, 88 m). Height, 12 ft 10'/ in 
(3.93 m). Wing area, 196.9 sq ft (18, 30m). 


‘The two-seat Type L was also used in single-seat form, 
such as this one (below) in Russian service. 


France 


MORANE-SAULNIER 
Tyre N 


France 


Effectively the earliest operational single-seat fighters 
were the Morane-Saulnier Type N and its German con- 
temporary, the Fokker E I, although the former had not 
been conceived with a military application in mind 
Both types were flown in May 1914, the latter as the M 
§, and the Type N was demonstrated in the following 
month at Aspern, Vienna, Retaining the wing warping 
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MORANE-SAULNIER 


lateral control of earlier Morane-Saulnier shoulder- 
‘wing monoplanes, but embodying noteworthy aero- 
dynamio refinements, the Type N was powered by an 
80hnp Le Rhone 9C rotary engine, and its operational 
Use was pioneered by Eugéne Gilbert who flew an early 
example fitted with a forward-firing #-mm Hotchkiss 
machine gun with propeller-mounted steel bullet 
deflectors and dubbed Le Vengeur. This armament 
‘was similar to that of the Type L flown by Roland Gar: 

105, The performance of Le Vengeur prompted an off 
lal order for a small series of aircraft for use by the 
Aviation Militaire and these entered service in the sum: 
mer of 1915. In January 1916, 24 Type N aircraft were 
ordered for the Royal Flying Corps, these being de- 
livered between March and June 1916, and becoming 
known unofficially to the service as “Morane Bullets" 

‘A few were delivered to the Russian Military Air Fleet, 
but most had been withdrawn from French operational 
service before the end of 1916, and those delivered to 
the RFC were phased! out in the following summer. As 
supplied to the RFC, the Type N was fitted with either 
the Lewis or Vickers machine gun, both of 7.7-mm 
calibre. Max speed, 89 mph (144 km/h) at sea level 
Time to 3,260 ft (1000 m), 4.0 min, Endurance, 1.5 hrs. 
Loaded weight, 976 Ib (443 kg). Span, 26 8% in 
(8,15 m). Length, 19 ft 115 in (5,83 m). Height, 7 fe 4¥ in 
(2,25 m), Wing area, 118.4 sq ft (11,00 m"). 


‘Tho Type N (above and below) had propelier-mounted 
bullet deflectors for its single machine gun. 


MORANE-SAULNIER Tyre G France 


‘The appellation Type G was something of a generic de- 
signation in that several very different Morane-Saul- 
nier designs were known as such, the last of these 
being a single-seat fighter designed in the summer of 
1916 and built after the initial production batch af Type 
N aircraft for the Aviation Militaire. A refined develop: 
ment of the basic Type G of 1912, but featuring a fully- 
faired fuselage and powered by an 80 hp Le Rhone 9C, 
the Type G fighter had a centrally-mounted 8-mm 
Hotchkiss machine gun with standard bullet deflectors, 
on the propeller. Possessing a general resemblance to 
the Type N, the Type G fighter's raison d’étre has gone 


No production took place of the fighter version (below) 
of the Morane-Sauinier Type G. 
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(Above) A single gun armed the Type G fighter. 


unrecorded, but it is improbable that more than one or 
two examples were built as no production contract was 
placed on behalf of the Aviation Militaire. Nodata other 
than the overall dimensions have survived. Span, 29 ft 
11 in (9,12 m), Length, 21 ft 8% in (6,62 m). Height, 8 ft 
4 in (2.54 m). 


MORANE-SAULNIER Tyre! France 


‘The Type I single-seat fighter was fundamentally a 
‘Type N re-engined with a 110 hp Le Rhone 9J nine: 
cylinder rotary and stemmed from interest evinced by 
Maj-Gen Trenchard in a more powerful version of the 
basic aircraft, An order was placed in January 1916 on 
behalf of the RFC for one aircraft. Twelve more were 
ordered during the following March when the first 
‘example was flown for the first time. The Type I was in- 
tended to have a single 7,7-mm Lewis gun with French 
Alkan synchronising mechanism, but the four 
‘examples supplied to the RFC mid-July 1916 were fitted 
‘with a centrally-mounted Vickers gun. No additional 
‘Type I fighters were delivered to the British service as 
this aircraft had meanwhile been overtaken by the 
similarly-powered, but extensively redesigned, Type V 
which afforded greater endurance. The Type I was not 
adopted by the Aviation Militaire. Max speed, 104 mph 
(168 km/h) at sea level. Time to 6,560 ft (2.000 m), 
6.75 min. Endurance, 1.33 hrs. Empty weight, 736 Ib 
(334 kg). Loaded weight, 1,124 lb (510kg). Span, 27 ft 
0} in (8,24 m). Length, 19 ft 1 in (5,81 m). Height, 8 ft 
244 in (2,50 m), Wing area, 118.4 sq ft (11,00 m’) 


Essentially a Type N variant, the Type I (below) had a 
more powerful Le Rhone engine 


MORANE-SAULNIER Tyre V France 


Developed in parallel with the Type I, the Type V 
single-seat fighter was a larger aircraft with a three: 
hour endurance. First flown in April 1916, and powered 


(Below) The Morane-Saulnier Type V. 


by a 110hp Le Rhone 9J engine, it differed from the 
Type I in having larger wings and deepened ventral 
contours to accommodate increased fuel tankage 

Armed with a single 7,7-mm Vickers gun mounted 
centrally ahead of the cockpit, the Type V was intended 
primarily tomeetan RFC requirement formulated at the 
beginning of 1916, and the first of 12 aircraft for that ser: 

‘vice was officially accepted on 13 May 1916, The Type V 
proved singularly unpopular, as did also the Type, and 
the operational career of the 110 hp Morane-Saulnier 
fighters with the RAF proved tobe brief, terminating on 
19 October 1916. A number of 110 hp aircraft, probably 
Type Vs but possibly Type Is, was supplied to Russia, 

18 of these being in service on 1 April 1917, and several 
reportedly survived the revolution of that year to see 
operational use with the Red Air Fleet. Max speed, 
102 mph (165 km/h) at sea level, Time to 3,280 ft 
(1.000 m), 3.35 min. Span, 28 fe 714 in (8,75 m). Length, 

19 ft1in (5,81 m). 


Little success attended the Type V (below), a dozen 
‘examples of which saw brief service with the RFC. 


MORANE-SAULNIER Tyre P 
(MoS 21) 


During the summer of 1916, Morane-Saulnier produced 
two different single-seat fighter varsions of the Type P 
reconnaissance two-seat parasol monoplane. Both 
were powered by the 110 hp Le Rhone 9J nine-cylinder 
rotary, but whereas the first single-seater was a simple 
conversion retaining the forward cockpit of the two- 
seater and carrying a single synchronised 7,7-mm Vick- 
fers gun, the second version featured a lower-mounted 
wing, an armament of twin synchronised 7,7-mm guns 
and an aft-positioned cockpit. Allegedly the first Allied 
twin-gun fighter, the latter was 183 1b (83 kg) heavier 
than the former in loaded condition and 5.6 mph 
(9 ka/h) slower at sea level, recorded performance 
figures proving inferior to those of the two-seat Type P. 
‘Two prototypes of the initial version and at least one 
prototype of the two-gun version were evaluated by 
the Aviation Militaire, but neither was adopted for 


‘The second fighter version of the Type P (above and 
below) introduced twin-gun armament, 
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series production and the single-seat Type P was offi- 
cially abandoned in December 1916, The following data 
relate to the two-gun version. Max speed. 97 mph 
(156 km/h) at sea level. Time to 6,560 ft (2 000 m), 
8.67 min, Endurance, 2.5 hrs. Empty weight, 956 Ib 
(433 kg). Loaded weight, 1,528 lb (693 kg). Span. 36 ft 
9 in (11,20 m). Length, 23 ft 715 in (7,20 m), Height, 10 ft 
844 in (3,27 mi). 


MORANE-SAULNIER Type AC 
(MoS 23) France 


Differing from earlier single-seat Morane-Saulnier 
‘shoulder-wing monoplanes essentially in having 
ailerons for lateral control rather than utilising wing 
!warping and in employing rigid wing bracing, the Type 
"AC appeared in the autumn of 1916. Powered by either 
the 110 hp Le Rhone 9J or 120 hp Le Rhone 9JB nine 
cylinder rotary engine and carrying a single synchro 
ised 7,7-mm gun, the Type AC was aerodynamically 
‘clean by contemporary standards, its fuselage being 
faired to a circular cross section. Thirty production air 
craft were ordered for the Aviation Militaire, deliveries 
eommencing late 1916. Although of advanced design 
And possessing a good performance, the Type AC was 
considered inferior to the SPAD S.VIl, and, in conse: 
quence, was not adopted in quantity. Two examples 
‘were supplied to the UK for RFC evaluation. Max speed, 
111 mph (178 km/h) at sea level. Time to 6,560 ft 
(2.000 m), 5.92 min, Endurance, 2.5 hrs. Empty weight. 
1959 lb (435 kg). Loaded weight, 1,451 Ib (658 kg). Span, 
32 ft 1% in (9,80 m). Length, 23 ft 1¥4 in (7,05 m). Height, 
ft 114 in (2,73.m), Wing area, 161.46 sq ft (15,00 m*). 


(Below) The Morane-Saulnier Type AC fighter. 


MORANE-SAULNIER Tyre AI 
(MoS 27) 


In the summer of 1917, Morane-Saulnier produced two 
inew fighters in parallel, the Type AI (MoS 27) parasol 
monoplane and the Type AF (MoS 28) single-bay 
biplane. Powered by a 160hp Gnome Monosoupape 
!9Nb nine-cylinder rotary, the Type AI was primarily of 
Wooden construction and carried a single synchronised. 
7,7-mm Vickers gun. The prototype was officially 
tested in early August 1917 at Villacoublay, demon- 
istrating an exceptional performance, In the following 
month, a Type Al was tested with a twin-gun installa- 
tion, this aircraft having slightly enlarged tail surfaces 
land revealing only a modest reduction in climbing per 
formance. Accordingly, the Type Al was ordered into 
)Production both in its sinale-gun version as the MoS 27 


France 


Ailerons replaced wing warping on the Type AC 
(above), which also featured rigid wing bracing. 


and with twin guns as the MoS 29. Considerably in ex 
cess of 1,000 examples of the two versions were sub: 
sequently built, deliveries commencing early in 1918, 
However, the Type AI had been withdrawn from 
Aviation Militaire service in May 1918 - as a result, said 
some sources, of structural deficiencies. Others blamed 
the temperamental nature of the Monosoupape engine. 


Both single-gun MoS 27 (above) and twin-gun MoS 29 
(below) versions of the Type AI were produced. 


Following withdrawal, most Type Als were re-engined 
with the 120hp Le Rhone 9JB or 136hp Shy and 
employed as fighter trainers under the designation 
MoS 30. Two examples of the Type Al were completed 
with @ full wooden monocoque fuselage, one having 
the Monosoupape engine and the other a 170hp Le 
Rhone 9R, but further development was not pursued. 
‘The following data relate to the twin-gun MoS 29 ver- 
sion. Max speed, 137 mph (221 kan/h) at sea level. Time 
to 6.560 ft (2000 m), 5.26 min. Empty weight, 912 lb 
(414 kg). Loaded weight, 1,486 lb (674 kg). Span, 27 ft 
11 in (8,51 m). Length, 18 ft 6% mn (5,65 m), Height, 7ft 
10% in (2.40 m). Wing area, 144.13.5q ft (13,39 m1") 


MORANE-SAULNIER Tyre AF 
(MoS 28) France 


Although possessing a fuselage closely resembling 
that of the Type AI monoplane developed in parallel, 
the Type AF was not merely a biplane version of its con 
temporary, the two aircraft differing dimensionally, 
‘The first single-seat fighter of biplane configuration to 
be developed by Morane-Saulnier, the Type AF was fit 
ted with a 150 hp Gnome Monosoupape 9Nb rotary and 
a single 7,7-mm Vickers gun. First flown on 23 June 
1917, the Type AF demonstrated excellent handling 
qualities and good performance, but it offered little im: 
provement on the SPAD S.XITI which was already in 
quantity production. The Morane-Saulnier biplane, 


MORANE-SAULNIER 


therefore, was not ordered for the Aviation Militaire 
However, in November 1917, a derivative designated 
Type AFH was readied for testing, this being intended 
for launching from a ship's deck. The Type AFH had a 
single central pontoan-type float with a beam of 8 ft 
10¥5 in (2,70 m) and a length of 4 ft 8% in (1/44 m), anda 
small tail float, allowing the fighter to alight on water 
and take-off on wheels incorporated in the central float, 
Some flight testing of the Type AFH was conducted, 
butthis shipboard fighter version was not adopted. The 
following data relate to the Typs AF. Max speed, 
129 mph (207 ku/h) at 3,280 ft (1000 m), Time to 
6,560 ft (2 000m), 4.83 min. Empty weight, 928 Ib 
(421 kg). Loaded weight, 1,431 lb (649 kg). Span, 24 fe 
6in (7,47 m). Length, 16 ft 10% in (5,15 m). Height, 7 ft 
8% in (2,36 m). Wing area, 164.8 sq ft (15,31 mr’) 


‘The first Morane-Saulnier biplane fightor, the Type AF 
{above and below), did not achieve production, 


MORANE-SAULNIER Type AN 
(MoS 31 ro MoS 34) France 
Designed to use a 450 hp Bugatti 16-cylinder water 


cooled engine, the Type AN two-seat fighter completed 
in the summer of 1918 was a large, two-bay equi-span 


‘Type AN-derived, the Renault-powered ANR (above) 
‘was similar to the Salmson-engined ANS (below), 
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MORANE-SAULNIER 


With a Liberty engine, the ANL (above) was a further 
prototype derived from the sole Type AN. 


staggered biplane with a monocoque fuselage, Off 
cally tested at Villacoublay on 27 October 1918, the 
Type AN produced disappointing results and alterna 
tives to the unorthodox Bugatti engine were inv 
gated. The 400 hp Liberty 12 was installed in the Type 
ANL and the 450 hp Renault 12Kb in the Type ANR, 
oth being tested in 1919. The atmament of the AN 
series aircraft consisted of a forward-fiting 7,7-mm 
Vickers gun and twin 7,7-mm Lewis guns on a flexible 
‘mount in the rear cockpit. The final variant of the basic 
design, the Type ANS, was fitted with a 530 hp Salm: 
son 182. 18-cylinder water-cooled two-row radial. De- 
velopment continued through 1919, the Type ANL 
becoming the MoS 32, the ANR becoming the MoS 23 
and the ANS becoming the MoS 34, but, although some 
promising results were obtained, further development 
Was discontinued. The following data relate to the 
Bugatti-engined prototype. Max speed, 140 mph 
(225 km/h) at sea level. Time to 6,560 ft (2.000 m), 
6.66 min, Loaded weight, 3,902 Ib (1.770 kg). Span, 38 ft 
546 in(11,79 m), Length, 27 ft 4% in (8,34 m). Height, 9 ft 
1 in (2,77 m). Wing area, 441.33 8q ft (41,00 m’). 


MORANE-SAULNIER 
MoS (MS) 121 


France 


‘As.a direct result of concern over the escalating costs of 
fighter manufacture, a programme for the development 
of so-called chasseurs légers, ot light fighters, for 
France's Aviation Militaire was promoted in 1926. To 
become known unofficially as the Jockey programme, 
this envisaged the use of moderate power, minimal 
equipment and a pair of 7,7-mm Vickers guns with only 
300 rounds each, Emphasis was to be placed on climb 
rate, an endurance of one-and-a-half hours at full throt 
tle was called for and a ceiling of 26,245 ft(8 000 m) was 
specified. To meet this requirement, Morane-Saulnier 
designed and built its first post-World War I fighter, the 
MoS 121, the prefix being changed to "MS" shortly after 
the appearance of the prototype in 1927. Possessing 
lower wing and power loadings than other contending 
designs (with the exception of the MS 221 developed in 


‘The lightweight MS 121 (above and below) was the first 
post-war Morane-Saulnier fighter design. 
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parallel), the MS 121 was a single-seat 
plane of mixed construction and powered by a 465 hp 
Hispano-Suiza 12Jb 12-cylinder water-cooled engine. It 
proved underpowered and incapable of 
ified climb rates, and was, in consequence, disca: 
favour of the more powerful MS 221. Max speed, 
160 mph (257 km/h) at 4,920 ft (100m). Time to 
4,920 ft (1500 m), 3.37 min. Empty weight, 2,229 Ib 
(1011 kg). Loaded weight, 2.813 lb (1 276 kg). Span, 32 ft 
18 in (9,80 m). Length, 22 ft 0 in (6,72 m). Height, 9 ft 
6% in (2,88 m), Wing area, 172.23 sq ft (16,00 m), 


MORANE-SAULNIER 
MS 221 To MS 223 


‘The MS 221 (above and below) was an unsuccessful 
derivative of the MS 121 for the "Jockey" programme, 


oo 


Modified from the second MS 221, the sole MS 222 
(below) had a turbo-supercharged engine, 


Retaining the basic airframe of the MS 121, the MS 221 
which appeared in 1928 as a replacement contender in 
the Jockey programme, carried a similar twin-7,7-mm 
gun armament, but was powered by the Gnome-Rhone 
9Ae Jupiter nine-cylinder radial rated at 600 hp, and 
weighed 1011b (46 kg) less. Both lighter and more 
powerful than competing Jockey entries, the MS 221 
was nevertheless at a disadvantage in level speed. 
Which proved appreciably lower than those of other 
contenders, One of the two prototypes of the MS 221 
was accordingly fitted with a turbo-supercharged G-R 
9As Jupiter developing its full 600 hp at 12,465 ft 
(3.800 m), At the same time, an attempt was made tore 

duce aerodynamic drag by redesigning the wing brac- 
ing. Redesignated MS 222, this prototype was 5 Ib 
(25 kg) heavier, but climbed to 22,965 ft (7 000 m) in 12 
min. The maximum speed of 166 mph (267 km/h) at 
11,975 ft (3 650 m) remained inadequate, however, and 
ina further attempt to reduce drag, the cross-axle type 
undercarriage was replaced by one of split-axle type, 
the modified aircraft flying in 1930 as the MS 223 In the 
meantime, Morane-Saulnier had initiated a more 
fundamental redesign of the fighter as the MS 224, and. 
in consequence, further development of the MS 22: 


was discontinued. The following data relate to the MS 
221. Max speed, 166 mph (268 km/h) at sea level. Time 
to 16,406 ft (5 000 m), 8.75 min. Empty weight, 2,017 lb 
(915 kg). Loaded weight, 2,712 lb (1230 kg). Span, 22 ft 
1% in (9,80 m). Length 21 ft 334 in (6,50 my), Height, 9 ft 
944 in (2,98 m), Wing area, 172.22 sq ft (16,00 m*). 


MORANE-SAULNIER 
MS 224 & MS 225 


Shortly after the initiation of MS 223 fight testing, the 
entire Jockey fighter concept was adjudged a failure 
and, with the inhubitions imposed by the chasseurléger 
programme removed, Morane-Saunier developed a 
larger and heavier fighter, the MS 224, which entered 
flight test in 1931. Based on experience with the pre- 
ceding prototypes, the MS 224 retained the mixed 
structure (dural spars and wooden ribs) of the earlier 
aircraft for the wing, mating this with a mtal-and 
fabric covered dural fuselage, the ovoid cross section of 
which was widened to the near-circular, Wing area 
was increased by 10.76 sq ft (1,00m') to 182,99.q ft 
(17,00 ny"), and loaded weight was raised to 3,086 Ib 
(1.400 kg). Powered by a Gnome-Rhone 9Asb, the MS 
224 attained 188 mph (303 km/h) during trials. A modi 
fed version, the MS 225, was adopted by the Aviation 
Militaire (to become the Armée de I’Air in 1994) as an 
interim fighter pending availability of more advanced 
aircraft meanwhile called for by the 1931 C1 pro 
gramme. The MS 225 differed fromthe MS 224 primarily 
in having a fully-cowled Gnome-Rhéne 9Kars engine of 
500 hp. Armed with two7,7-mm guns, 74 MS 226s were 
delivered during 1933-34, Of these, 55 were supplied to 
the Aviation Militaire (one being fitted with a 690 hp 
Hispano-Suiza 12Xcrs engine with @ 20-mm cannon 
mounted between the cylinder banks and flown as a 
test-bed under the designation MS 227), 16 to the 


France 


‘Transferred to the 8éme Escadre, this MS 225 (above) 
retained the markings of Aéronavale's 3C1. 


Limited service use with the Aviation Militaire was 
achieved by the MS 225 (above and below) 
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Marine Nationale and three were exported to China. 
‘The last MS 226 fighters were phased out of first-line 
Service during 1938, The following data apply to the MS 
225, Max speed, 207 mph (334 knvh) at 12,690f 
(3.850 m). Time to 9,840 ft (3 000 m), 5.7 min. Range 
496 mls (700 km), Empty weight, 2,544 Ib (1 154 kg). 
Loaded weight, 3,605 Ib (1 590 kg). Span, 34 fe 745 in 
(10,56 m). Length, 23 ft 91 in (7,26 m). Height, 101 
184 in (3.26 m). Wing area, 185.14 sq ft (17,20m") 


MORANE-SAULNIER MS 226 France 


1n 1932, Morane-Sauinier initiated study af a dedicated 
shipboard version of the MS 225 fighter. Designated MS 
226 and powered by a similar Gnome-Rhone 9Kdrs to 
that of the shore-based fighter. the shipboard aircraft 
differed initially in having some structural strengthen 
ing, an arrester hook and naval equipment, Three pro- 
totypes were ordered in 1933, the first two being com- 
pleted as MS 226s and the third as the MS 226bis which 
differed in having aft-folding wings. No series produc 
tion of the MS 226 was undertaken as the Marine 
Nationale considered the type to be conceptually obs 

loscent. Max speed, 172 mph (277 kay/h) at 1,640 fe 
{600 im). Ceiling, 24,605 ft (7.500 m). Loaded weight 
9,615 Ib (1 640 kg). Dimensions as for MS 226. 


In Aéronavale markings for evaluation (below), the MS 
226 was soon found to be obsolescent. 


MORANE-SAULNIER MS 275 France 


‘The C1 (monoplace de chasse) requirement frst issued 
by the Service Technique Aéronautique 

it was finally conceded that the Jockey programme had 
failed and upgraded on 26 January 1931, resulted inno 


f typically M-S parasol monoplane configuration, the 
MS 275 was a completely new design. 


‘The MS 225 No 41 (above) served with the ler 
escadrille, Téme Escadre in 1935. 


fewer than 10 designs being awarded 
contracts. These included two Morane-Sa\ 
sals. The first, the MS 275, retained th 
configuration of prece 
ers and was flown in 19: 
Gnome-Rhone 9Krse_nine-cylinder 
600 hp at 13,125 ft (4.000 m) and armed 

7-mm guns, the M: 
ally manoeuvrable and offered a 
e. It found little favou: 
concept, development 
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(Above) Morane-Saulnier MS 275, flown in 1934. 


favou: 


of the more promi 1S 405 then in prelimin. 
ary design. Max speed, (363 km/h) at 16,405 fe 
(5000 m). 000m), 6.6 min. Service 
ceiling, 36,105 ft (10 700 m). Range, 715 mls (1 150 km). 
Empty weight, 3,0001b (1361 kg) ght, 
3,801 Ib (1 724 kg). Span, 36 fe 74 in (10,56 m). Length, 
23 ft 9in (7,24 m). Height, 10f 20m), 

yea, 186,14 sq ft (17,20 m’), 


Loaded we 


MORANE-SAULNIER MS 325 France 


To meet the same C1 requirement for which the MS.275 
was proffered, Morane-Saulnier developed in parallel 
the MS 325. This, for the first time since the company re 
sumed single-seat fighter development in 1926, dis 
carded the classic parasol wing configuration in favour 
of a low-mounted wing. Flown for the first time early in 
1933, the prototype MS 325 was powered by an His 
pano-Suiza 12Xbrs engine rated at 690 hp an¢ 
all-metal dural-skinned braced low-wing mon 
with an armament of two wing-mounted 7,7-mm guns 
Initial flight testing dictated lowering of the tailplane 


(Below) Morane-Saulnier MS 325, a 1933 prototype. 


MORANE-SAULNIER 


and 


eradicate a seriou: 


eduction of wing root fairings in an attempt to 
buffet problem. Trials continued to 
jane difficulties, and, in 1934, further de- 
discontinued. Full performance trials 
never concluded, and the following figures are 
Max speed, 227 mph (365 
00 m), Service ceiling, 39,370 ft 
m), Empty weight, 2,985 lb (1.354 kg). Loaded 
t, 3,944 Ib (1789 kg). Span, 38 fe 814 in (11,80 m). 
in (8,25 m), Height, 12 ft 124 in (3.70 m). 
iq ft (19,73. m") 


The single prototype of the MS 325 (below) suffered 
‘aerodynamic problems resulting in its abandonment, 
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MORANE-SAULNIER MS 405 France 


Designed in response to a C1 requirement initially 
ued in Sey 1934, the MS 405 
tubular metal construction, but unusual in that, other 
the fabric-covered rear fuselage. it had Plymax 
ume plywood honded to alumintum ~ stressed akin: 
Powered by an 860hp Hispano-Suiza 12Ygrs 
st prototype flew on B August 1935, and 
the second, with a900 hp HS 12ers, 17 months later, on 
20 January 1937. Ap aircraft was ordered 
ont 1 March 1937, the first flying on 3 Febriiary 1938 with 
an HS 12Ygrs engine and an armament of one 20-mm 
and two 7,5-mm guns, Various changes had been pro- 
posed meanwhile for the series model to which the des 
ignation MS 406 (which see) was assigned, the new 
features being progressively introdui 
MS 406s (og, the socond featured an enlarged fuel tank, 
the fourth was fitted with the HS 12Y31 engine and the 
12th had a simplified and lightened wing structure) 


ptember wns of cla 


engine 
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‘The MS 405 (above) served as the pre-production form 
of the MS 406, and two examples went to Switzorland 
‘as MS 406H (below) pattern aircraft. 


iS 12¥31-engined 13th and 6th aircraft ware de- 
ered to Switzerland (as MS 406Hs) in September 
and Ap as pattern aircraft for a lioence-bullt ver 
sion (see D-3800). The 12th was subsequently re: 
id with a 910 hp HS 12Y46 and fitted with a fixed 
et than semi-retractable radiator as the MS 411 to 
a basis for the HS 12YS1-engined MS 412 (which 
D-3801, The final MS 405 
was flown on 21 June 1938 as a pattern alrcraft for the 
series MS 406. The following data apply to the HS 
12Yers-powered MS 405, Max speed, 275 mph 
(443 km/h) at 13,125ft (400m). Time to 13,126 ft 
4.000 m), 6.78 min. Range, 620 mls (1000 km). Loaded 
it, §,979 Ib (2440 kg). Span, 34 ft 956 in (10,62 m), 
in (8,17 m). Height. 8 ft 10% in (2,71.m), 

2, 184.07 sq ft (17,10 m). 


see) built in Switzerland as t 
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MORANE-SAULNIER 


Key to Morane-Saulnier MS 406 


4 Cannon mule 
2 Propalar bons 

{3 Chauvére 381 two-ptch propel 
4 Camon bare! 

6 Oi filer cap 


6 Coolant tank 14 Fieproot buen (wit cannon cut-out) 20 Fing-and-bead aura Sh 28 Retecor gureight (PL 31) mounting 37 At cockpit glaning 

7 Oh cooler 18 Hapano-Susza 5? cannon of 20-me 21 Funaage hel ark O-eTp ga'0- 28 Siang cock canepy 38 otal mast 

8 Coolant intake caltve 30 Pilot's seat 38 Phra decaing 

8 Lowes 16 Carron anerunter drs (20 rounds 31 Sat support rane 40 oy skin over wooden sh 

10 Exhaust ports capac) 32 Provinn for onygon stowage {44 Goxton formers 

11 Hispano-Suiza 12V31 2-cyinderVe5e 17 Phymax okaums ptywood bonded 38 Contes runs 42 Nain aft tuselage ramewors 
engre ‘aun essed wing SANG 134 Tranemitievrecewer Rado-ndustne 37) tubing) 

42 Man engine suppor bearer tarboart navigation ight 35 Canopy track 43 Cross racing 

13 Supercharger ‘36 Crash support bar (4 Fuselagnin attachment rane 


MORANE-SAULNIER MS 406 France 


Numerically the most important Armée de I'Air fighter 
at the commencement of World War If, the MS 406 com- 
bined the structural design and equipment changes 
applied to individual MS 405s, Deliveries of the MS 406 
commenced late in 1938, a production tempo of six daily 
being attained by April 1939, and 11 daily four months 
later. Possessing an armament of one engine-mounted 
20-mm cannon and two 7,6-mm machine guns, the MS 
406 had an 860 hp Hispano-Suiza 12¥31 engine with 
which it was markedly underpowered. Production ter- (Above) MS 406 No 704 of 1ére Escadrille, GC U2 at 
minated in March 1940, at which time the Armée de Nimes, July 1940. (Below) An MS 406 in training use, 
Air had taken on charge 1,064 MS 406s, of which 30 Armée de I'Air de I'Anmistice, 1941 

had been supplied to Finland during December 1939- 

January 1940, and 30 had gone to Turkey during 
February-March 1940. Subsequent purchases from the 
German authorities between late 1940 and late 1942 
brought total procurement of the Morane-Saulnier 
fighter by Finland to 87 aircraft (including a number of 
MS 410s — which see), With the occupation of Vichy 
France in November 1942, German forces acquired a 
further 46 MS 406s which (apart from two delivered to 
Finland) were supplied to the Croat Air Force. The 
Italians obtained 82 MS 406¢ of which the 26 airworthy 
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MS 406H (D-3800) Switzerland 
‘Two MS 406H fighters were supplied to Switzerland in 
‘September 1938 and April 1939 to serve as pattern air 
craft for a licence-manufactured version. These were 
infact, hybrids, mating the MS 406 airframe with the HS 
12¥31 engine of the MS 406 and Swiss-specified in 
strumentation, armament and radio. Production was 
initiated by the Eidgendssisches Konstruktions-Werk- 
statte as the D-3800, the Hispano-Suiza 12Y31 engine 
being manufactured by Adolph Saurer AG. The drum: 
fed 7,5-mm wing guns were replaced by beltfed 
weapons, the two-pitch Chauviere propeller was sup 
planted by an Escher-Wyss EW-V3 controllable-pitch 
unit, and the original MS 406 wing structure war re 
tained (rather than the simplified and lighter wing of 
the MS 406). A pre-series of eight D-3800s was built in 
1939, and the first series aircraft was delivered in 
January 1940. Seventy-four series D-3800s were built, 
the last of these being delivered on 29 August 1940, and 
later, in 1942, two further aircraft were assembled from 
spares. During 1943, all D-3800s underwent modifica 
tion of cooling and hydraulic systems to standardise 
with the D-3801, and were fitted with similar ejector ex 
hausts. Employed for advanced taining after with- 
drawal from first-line service, the last D-3800s were 
scrapped in 1964. Max speed, 295 mph (476 km/h). 
Initial climb, 2.683 ft/min (13.4 m/sec). Endurance, 
1.75 hrs. Empty weight, 3,968 lb (1 800 kg). Max loaded 
weight, 5,467 lb (2 480 kg). Dimensions as for MS 405 


‘As the D-3800 (below), an MS 405 derivative was built 
‘by EXW in Switzerland in 1940, 


MORANE-SAULNIER MS 410 France 


e standard production MS 406 (above). 


ples were delivered to the Regia Aeronauti 
[Max speed, 302 mph (486 km/h) at 16.405 ft (5 000 m). 
WPiitial climb, 2,559 ft/min (13 m/sec). Max range, 
B21 mis (1000 km). Empty weight, 4,173 Ib (1 893 kg). 
formal loaded weight, 5,348 Ib (2.426 kg). Dimensions 

is for MS 405, 


During the winter of 1939-40, development of an 
upgraded version of the MS 406 was begun as the MS 
410. The programme was based on the use of existing 
MS 406 airframes which were to be fitted with a fixed 
radiator bath to overcome problems presented by the 
standard semi-retractable radiator and a revised wing 
Permitting installation of two belt-fed 7,5-mm guns 
rather than one drum-fed weapon. It was also proposed 
to fit ejector exhausts. The radiator bath and modified 
wing were flight tested during January and February 
1940, 500 pairs of two-gun wings being ordered, and 
the ejector exhausts were tested in April 1940, these 
boosting max speed to 316 mph (509 km/h) at 13,125 ft 
(4.000 m). The events of May 1940 interrupted the pro: 
‘gramme when only five MS 410s had been completed. 
‘At the time, a further dozen conversions were virtually 
‘complete and some 150 sets of modified wings had 
been produced. After the Armistice, a modification 
centre was established under the auspices of the Ger 


With radiator fully extended, this MS 406 (above) also 
displays the characteristic in-tilted wheels. 


man authorities, repairable MS 406s being sent to this 
centre for conversion to MS 410 standard. In tho event, 
74 aircraft were fitted with the new wings, but some 
were completed a5 hybrids in that they retained the 
Semi-retractable radiator, and none was fitted with the 
ejector exhausts. Eleven MS 410s were delivered to Fin- 
land and others were included among the Morane-Saui! 
nier fighters supplied to the Croat Air Force, Max 
‘speed, 292 mph (470 km/h) at 13,126 ft(4 000 m). Empty 
weight, 4,239 1b (1923 kg). Loaded weight, 5,690 1b 
(2581 kg). Dimensions as for MS 405 


Via Germany, Finland received 11 MS 410s (below) in 
11941, used by HLeLv 28 alongside MS 406s, 


MORANE-SAULNIER 
MS 412 (D-3801) 


Prior to the Franco-German Armistice, the MS 412, an 
improved version of the MS 406, was under develop 
‘ment primarily to fulfil a Swiss requirement, As an 
interim development aircraft, the twelfth pre-sories MS 
405 had been fitted with the more powerful Hispano- 


Switzerland 


‘Swiss-built D-3801 (above and below), the photo 
showing an aircraft of Fliegerkompagnie 21, 1944. 
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(Above) D-3801 of Staffel I, Oberwachungsgeschwader 
of Swiss Fliegertruppe, 1943, and (below) a Morko of 
the Finnish HLeLy 21 at Rissala in 1946. 


Suiza 1245 engine and flown as the MS 411, but a pro- 
totype of the MS 412 with the still more powerful HS 
12Y61 engine was not completed in France, the pro: 
Gramme continuing in Switzerland as the D-3801 
Flown for the first time in October 1940, the D-3801 hadt 
an HS 12¥61 rated at 1,050 hp for take-off, a fixed 
radiator bath similar to that developedt for the MS 410 
and the same armament as that of the D-3800. Although 
protracted teething troubles were suffered by the 
Saurer-bullt HS 12Y51 engine, series production of the 
D-3801 was undertaken by the Eldgendssisches Flug: 
zeugwerke, the Domier-Werke AG (Doflug) and SWS, 
deliveries commencing In 1941 and continuing until 
1945, and a total of 207 being manufactured. These 
‘were augmented by a further 17 built in 1947-48 from 
spare assemblies remaining from the main production 
run, After withdrawal from first-line service, some 
D-38018 remained in use as advanced trainers and tar 
‘et-tugs until 1959. Max speed, 332 mph (595 km/h) at 
19,780 ft (4200 m), Initial climb, 3,287 fe’min (16,7 m/ 
sec). Range, 746 mls (1 200 kg), Empty weight, 4,682 Ib 
(2124 kg). Loaded weight, 5,996 lb (2 720 kq). Dimen- 
sions as for MS 405 apart from height, 10 fe 10% in 
(3,82 m). 


MORANE-SAULNIER 
MORKO 


‘The increasing obsolescence of the MS 406 led the Fin- 
nish Air Force to order, on 22 October 1942, the in 
stallation of a Klimov M-106P in an MS 406 airframe. The 
M-108P engine, derived from the HS 12Y, afforded 
1,100 hp for take-off, and a substantial quantity of this 
power plant, together with suitable VISh-61P propel: 
ers, had been captured by the Wehrmacht and was 
available to the Finns. A 20-mm MG 161 cannon was 
mounted between the cylinder banks, a Bf 109G oil 
cooler was adopted, an aerodynamically-improved 
engine cowling was introduced, and, with some local 
structural strengthening, the prototype conversion 
was flown on 4 February 1943 as the Morko (Ghost) or 
Morké-Moraani, Successful trials resulted in the de- 
cision to bring all surviving MS 406 and MS 410 fighters 
to Morké standard, but only two more were completed 
before termination of the Finnish-Soviet conflict 


Finland 


(Below) The so-called Mérkd (Ghost) derivative of the 
MS 406/410 placed in service by IImavoimat, 


theless, the conversion programme continued, 
and by 21 November 1945, the remaining Morane-Saul 
nier fighters had been modified, bringing the total num 
ber of Morkos delivered into the Finnish inventory to41 
aircraft. These retained the two or (in the case of the MS 
410 conversion) four wing-mounted 7,6-mm machine 
guns, but shortages of the MG 161 cannon necessitated 
this engine-mounted weapon being replaced by a 
12,7-mm Berezina UB machine gun in some aircraft 
‘The MOrkO remained in service until 11 September 1948, 
when the survivors were placed in storage, being 
scrapped four years later. Max speed, 326 mph 
(625 kan/h) at 13,125 ft (4.000 m), Initial climb, 4,921 ft/ 
min (25 m/sec). Empty weight, 4,643 Ib (2 106 kg). 
Loaded weight, 6,280 Ib (2 849 kg). Dimensions as for 
MS 405 apart from length, 27 ft 6 in (8,38 m), 


(Below) The Finnish Morkd MS 406/410 derivative. 


MORANE-SAULNIER MS 450 France 


On27 February 1937, a new C1 requirement was issued 
by the Service Technique Aéronautique and one of the 
fighters designed to conform with its requirements 
‘was the MS 450, Featuring a dural monocoque fuselage 
and Plymax-skinned metal wings, the MS 450 was 
powered by an Hispano-Suiza 12Y61 engine affording 
1,050 hp for take-off and carried an armament of one 
20-mm engine-mounted cannon and two wing 


The first of three MS 450 prototypes (below) flown in 
‘April 1939 as a potential MS 406 successor. 


mounted 7,5-mim machine guns. The first of three pro- 
totypes of the MS 450 was flown on 14 April 1939, but, a 
month earlier, an initial production order had been 
placed for the competitive Dewoitine D 620. Although 
the MS 450 test programme was continued — the 
second prototype being completed in November 1939 - 
its failure to display any marked aclvantage over the D 
520 prevented the placing of a production order for the 
Anmee de ’Air, Development of the basic design was 
continued, however, culminating in the MS 640 which 
was built in Switzerland by the Dornier-Werke AG 
(Doflug) as the D-3802 (which see). Max speed, 
348 mph (560 km/h) at 16,405 ft (5 000m), Time to 
16,406 f (5.000 m), 6.8 min, Range, 466 mls (750 km) 
Loaded weight, 5,813 Ib (2637 kg). Span, 34 fe 94 in 
(10,62 m). Length, 28 ft 11/4 in (8.82 m), Height, 9 
044 in (2,75 m). Wing area, 184.07 sq ft (17.10 m’), 


(Below) The Morane-Saulnier MS 450 fighter, 


MOSCA-B sis Russia 


‘The Mosca-B bis fighter (above) was built in series 
with both Le Rhone and Clerget rotary engines, 


During 1916, the MB Mosca-Bystritsky (Moskva-MB) 
developed a single-seat fighter derivative of its two 
Seat reconnaissance monoplane. Appreciably smaller 
and more powerful than the two-seater, the Mosca-B 
bis fighter retained such features as wing warping for 
lateral control and detachable flying surfaces permit: 
{ing the aircraft to be towed along roads. Powered by 
either an 80 hp Le Rhone or Clerget rotary engine, the 
‘Mosca-B bis was delivered with either a 7,7-mm un: 
synchronised forward-firing machine gun with pro- 
peller-mounted steel bullet deflectors or, alternatively, 
‘with a similar weapon mounted above the cockpit and 
firing clear of the propeller disc. A total of 50 Mosca-B 
bis fighters had been built up to 1918, and a few add: 
tional aircraftof this type were reportedly built after the 
Revolution. Max speed, 81 mph (130 km/h). Time to 
3,280 ft (1000 m), 3.5 min. Empty weight, 7101b 
(322 kg). Loaded weight, 1,074 lb (487 kg). Span, 25 ft 
Hin (7,90 m). Length, 20 ft OM in (6,10 m). Wing area, 
129.17 5q ft (12,00 m') 


USSR 


‘One of the most innovative fighter designs of the mid 
thirties was the SAM-7 Sigma produced by Aleksandr A 
Moskalev. Of all-metal stressed-skin construction, the 
SAM-7 was of tailless configuration, the low-set, two- 
spar trapezoidal wing carrying endplate vertical sur- 
faces Powered by a 750 hp M-34 12-cylinder water: 
cooled engine utlising a combination of retractable 
and surface-evaporation radiators, the SAM-7 was a 
two-seater, The second crew member occupied an en- 


MOSKALEV SAM-7 SIGMA 
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(Above) The highly innovative SAM-7 Sigma fighter. 


lirely separate compartment and operated twin alt 
firing 7,62-mm machine guns, the remaining armament 
comprising twin forward-firing sychronised guns of 
similar calibre. The main undercarriage members were 
manually retractable, The SAM-7 was completed and 
ifown in the spring of 1936, but although it proved 

ble in the air, it was considered too radical and fac 
tory trials were terminated. The following data include 
design bureau estimated performance figures. Max 
Ispeed, 302 mph (486 km/h) at 16,405 ft (6 000 m). 
Range, 485 mls (780 km). Empty weight, 2,072 ib 
(940 kg). Loaded weight 3,269 Ib (1480 kg). Span, 31 ft 
1 in (9,60 m), Wing area, 215,28 sq ft (20,00 m") 


MOSKALEV SAM-13 USSR 
There can be little doubt that the inspiration for the 
SAM-13 was provided by the Fokker D XXill, but the 
two Lwin-engined single-seat fighters shared no more 
than conceptual similarity, the Soviet fighter being 
lower-powered and appreciably smaller and lighter. Of 
‘wooden construction with two 236 hp Renault MV:6 
six-cylinder inverted air-cooled engines disposed in 
fore and aft arrangement, the SAM-13 was fitted with a 
rotractable tricycle undercarriage, the armament com: 
[prising two synchronised 7,62-mm guns in the forward 
fuselage and a similar weapon in the forward end of 
ach tallboom. Flight testing was initiated late in 1940, 
but the development programme was halted when 
Gormany invaded the Soviet Union, the sole prototype 
Ibeing destroyed when the design bureau was evac 
lated, No reliable performance data are available 
‘Maximum speed (reported to be) 323 mph (520 km/h) at 
11,485 ft (3 800 m). Span, 23 ft 11% in (7,30 m). Leny 

125 ft 235 in (7,68 m). Wing area, 96.88 sq ft (9,00 m’). 


(Below) The lightweight SAM-13 twin-boom fighter. 
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é fe first original design to be produced by the Ateliers 
fe 8 Mureaux, the A.M, referred to as the Express- 
tA larin, was produced in 1924 as.a single-seat shipboard 
tho shter developed to meet a Marine Nationale require- 
Ht jent. Powered by a 300 hp Hispano-Suiza 8F eight 
ad finder water-cooled Vee-type engine and carrying an 
car mament of two synchronised 7,7-mm Vickers 
le chine guns, the A.M, in its Marin II form, per 
a0 med manufacturer's fight tests at Villacoubiay in 
Hs jovember 1924, before transferring to St Raphaél for 


‘The A.M. Express-Marin, seen (above and below) in its 
‘Marin I! form, featured a small foreplane. 


official trials, Basically a parasol monoplane. the A.M.1 
Incorporated a jettisonable undercarriage and a flota 
ion bag to enable the aircraft to remain afloat pending 
retrieval in the event that it was forced to alight on 
water, a foreplane and drogue preventing nosing over. 
Only one prototype of the A.M.1 was completed and 
tested. Max speed. 124 mph (200 km/h) at sea level. 
Empty weight, 1,984 Ib (900 kg). Loaded weight 
4,130 lb (1420 kg). Span, 39 ft 44 in (12,00 m). Length. 
24 ft 345 in (7,40 m). Height. 10 ft 6 in (3,20m). Wing 
area, 361.68 sq ft (33,60 a") 


MUREAUX (BRUNET) 3 France 


Built by the Ateliers des Mureaux and designed by 
André Brunet, the Mureaux 3 C2 (originally also known 
as the Brunet 3 C2) was an all-motal two-seat fighter 
monoplane powered by a 500 hp Hispano-Suiza 12Hb 
12-cylinder liquid-cooled engine. Flown for the first 
UUme in June 1927, the Mureaux 3 C2 carried an arma 
ment of two fixed forward-firing 7,7-mm machine guns 
and two Lewis guns of similar calibre on a rear-cockpit 
ring mounting, Unfortunately, a month after its initial 
flight the Mureaux 3 C2 was destroyed as a result of the 
pilot being incapacitated when his oxygen mask mal: 
functioned at 22,970 ft (7 000 m), and further develop- 
ment concentrated on the Mureaux 4 C2. Max speed, 
152 mph (245 km/h) at sea level, 143 mph (231 kh) at 
16,406 ft (5000 m). Time to 19,685 ft (6 000 m) 
25.25 min. Empty weight, 2,557 lb (1 160 kg). Loaded 
weight, 4,387 Ib (1990 kg). Span, 49 ft 2% in (15,00 m). 
Length, 27 ft 8% in (8,45 m). Height, 10 ft 2 in (3,10 m). 
Wing area, 349.84 sq ft (32.50 m") 


‘The Brunet-designed Mureaux 3 (below) was tested for 
‘only one month before being destroyed in an accident. 


MUREAUX (BRUNET) 4 France 


Essentially similar to the 3 C2, the Mureaux 4C2 tan- 
dem two-seat parasol fighter monoplane differed pri 


marily in having @ 500 hp Salmson CM 18 air-cooled 18- 
cylinder radial engine and was flown for the first time in 
1928. Armament was similar to that of its predecessor, 
but the Mureaux 4 C2 failed to obtain a production 
‘order and the basic design was subsequently adapted 
{for the tactical reconnaissance (Corps d'Armée A2) 16le 
as the Mureaux 130. Max speed, 145 mph (293 kin/h) at 
sea level. Empty weight, 2,906 lb (1318 kg). Loaded 
weight, 4,671 lb (2 119 kg). Span, 49 ft 244 in (16,00 m). 
Length, 27 f 234 in (8,30 m). Height, 10 ft 2in (3,20 m). 
Wing area, 349.84 sq ft (32,50 m"). 


Essontially similar to its predecessor apart from 
‘engine, the Mureaux 4 was adapted for reconnaissance. 


MUREAUX France 


See ANF-Mureaux for details of the Mureaux 114, 170, 
180 and 190, the Ateliers des Mureaux having amalga 
mated in 1930 with the Ateliers de Construction du 
Nord de la France (ANF). 


N 


NAGLO DIT 


‘The only Naglo fighter to be flown, the D II (above) 
‘appears to have had an Albatros D V-type fuselage, 


The D Ii quadruplane built by the Naglo Werft of 
Pichelsdorf, near Berlin, was designed by Ing Gnadig, 
who was, at the time, still in the employ of the Albatros 
Werke. It participated in the second D-type contest at 
Adlershof in the summer of 1918, the debriefing 
munutes of which indicated that it was to appear for 
further testing after modification. Powered by a 160 hp 
Mercedes six-cylinder water-cooled engine and in 
tended to carry an armament of two LMG 08/15 
machine guns, the Nagio D Il appears to have been 
based on an Albatros D V-type fuselage. The bottom 
wing, completely independent of the three main lifting 
surfaces, was attached to an extruded keel and braced 
with splayed struts. Official type testing was under- 
taken on 24 May 1918, and during the D-type contest 
evaluation pilots praised the excellence of the con: 
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struction and workmanship of the D I while calling for 
an improvement in the flight characteristics. No details 
of the performance of this quadruplane fighter have 
survived. Empty weight, 1,596 Ib (724 kg). Loaded 
weight, 2,015 Ib (914 kg). Span, 29 f 6¥51n (9,00 m) 
Wing area, 241.12 sq ft (22,40 m*) 


NAKAJIMA A1N1 & A1N2 
(Type 3) 


‘Tho AIN1 (above) was the initial Japanese production 
version of the Gloster Gambet shipboard fighter, 


‘The Gloster Gambet (which see) was submitted by 
Nakajima in the competition announced in April 1926 
by the Imperial Navy for a new single-seat shipboard 
fighter. The Gambet was officially accepted in April 
1929 as the Type 3 Carrier Fighter, or AIN1. About 60 
Gambets were built by Nakajima with the 420 hp Naka- 
ima Jupiter VI engine, these being followed by approx 
imately 100 of the improved AIN2 version with the 
450 hp Nakajima Kotobuki 2 engine. Production was 
completed in 1932. The AIN2 was the first Japanese 
fighter to engage in combat during the "Shanghai In- 
cident" of February 1932. Data similar to Gambet 


NAKAJIMA NC Japan 


‘The NC, the third prototype of which is illustrated 
{above and below), served as a basis for the Type 91. 


Vinine-cylinder radial and carried an armament of two 
7,7-mm machine guns. Two prototypes were com: 
pleted in May and June 1928 respectively, but struct- 
ural testing led to rejection by the Army. The contest 
was, in the event, cancelled, but Nakajima persisted 
with the NC as a company-funded venture, building 
five more prototypes between 1929 and 1931. The final 
‘two of these prototypes were, in fact, of an essentially 
new design, retaining no more than the rear fuselage of 
the preceding prototypes. These were to serve as a 
basis for the series Type 91 fighter (which see), No data 
relating to the original NC prototype series are avail 
able 


NAKAJIMA Tyre 91 Japan 


(Above) The Type 91-1 manufactured during 1991-1934. 


Retaining the company appellation NC, the sixth proto 
type so designated was of fundamentally different de- 
sign and powered by a supercharged §20 hp Bristol 
Jupiter VII radial. New wings of smaller area incorpo 
rated an intemal (jettisonable) fuel tank to port, re- 
placing the podded tank of preceding prototypes; the 
engine was enclosed by a Townend ring; the diameter 
of the forward fuselage was increased; both fore and 
aft main bracing struts were attached to the fuselage 

nd the tail surfaces were redesigned. In addition, the 
cross-axle gave place to one of split type and the guns 
were repositioned. This prototype was ordered into 
production by the Army as the Type 91, deliveries com: 
mencing late-1931, but service introduction was 
delayed by co and directional stability problems. A 
total of 320 fighters of this the parent 
‘company during 1931-34 (and 100 more by Ishikawa- 
jima), the initial version subsequently becoming the 
Type 91-1 with the appearance of a version powered by 
4 Jupiter derivative, the Nakajima Kotobuki 2 of 580 hp, 
A prototype of this variant, the Type 91-2, was com 
pleted in July 1934, this being followed by 22 series air 
craft, production terminating in September 1934. One 
experimental example was fitted with a Kotobuki 5 
engine. The Type 91 remained in service until suc: 
ceeded by the Kawasaki Type 96 in 1996-37. The follow 


pe was Dull 


‘The Type 91-1 (above) was the first Japanese Army 
fighter of indigenous design to be built in quantity. 


ing data relate to the Type 91-1, Max speed, 186 mph 
(300 kaw/h). Time to 9,845 ft (3.000 m), 4.0 min, Endu 
rance, 2 hrs. Empty weight, 2,370 lb (1 075 kg). Loaded 
weight, 3,373 lb (1 630kg). Span, 36 ft 1 in (11,00 m). 
Length, 23 ft 934 in (7,26 m). Height, 9 ft 1% in (2,79 m). 
Wing area, 215.28 sq ft (20,00 m*), 


NAKAJIMA A2N1 ro A2N3 
(TYPE 90) Japan 


Alter importation in 1928 of a Boeing 69-B (F2B-1) by the 
Imperial Navy, and, in the following year, the fourth 
Boeing 100 (essentially similar to the F4B-1), the two 
aircraft were shown to industry as examples of the 
then-current US shipboard fighter technology. Naka: 
jima, which had previously built the Gloster Gambet 
(AIN1-2) for the Imperial Navy, initiated development 
of a cartier fighter based broadly on the Boeing design 
as a private venture. Responsibility for the fighter was 
assigned to Takao Yoshida and two prototypes 
powered by the Jupiter VI engine were completed in 
December 1929. Evaluated by the Navy in the following 
year, these prototypes were rejected as they were con 
sidered to offer an insufficient improvement over the 
AIN1. Some redesign was undertaken by Jingo Kuri 
hara, and, with a §80 hp Kotobuki 2 engine, a further 


‘The AZN2 (above and below) was the principal version 
of Nakajima's first original shipboard fighter. 


Designed by Shigejiro Owada and Yasushi Koyama 
working under the supervision of two engineers 
seconded from the Dewoitine concern (André Marie 
and Maxime Robin), the NC was Nakajima’s contender 
in the competition organised by the Imperial Army in 
March 1927 with the aim of providing a successor for 
the Ko-4 (Nieuport-Delage Ni-D 29). Featuring an all 
metal monocoque fuselage and fabric-covered metal 
wings, the NC was powered by a 450 hp Bristol Jupiter 
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prototype was completed in May 1931. Another proto- 
type followed later in 1931, the type then being adopted 
‘by the Navy in April 1932 as the A2N1 (Type 90). With a 
fabric-covered metal fuselage and a similarly skinned 
wing of mixed construction, the A2N1 carried an arma 

ment of two 7,7-mm machine guns. The principal pro- 
duction version was the A2N2 (Type 90-11) with re- 
arranged fuel tankage and armament, the A2N3 (Type 
90-II) differing in having five deg of dihedral on the 
upper wing main panels. Series production was under 

taken from 1932 until 1936 by both the parent company 
and Saseho, about 100 Type 90 fighters being manufac: 

tured. The A3N1 was a two-seat training derivative of 
which 66 were produced between 1936 and 1939, The 
following data relate to the AZN1. Max speed, 182 mph 
(293 km/h) at 9,845 ft (3000 m). Time to 9,845 tt 
(3.000. m), 5.75 mun. Endurance 3 hrs. Empty weight, 
2,304 Ib (1 045 kg). Loaded weight, 3,417 lb (1 550 kg). 

Span, 30 ft 80 (9,37 m). Length, 20 ft 3%%n (6,18 m). 
Height, 9ft 11in (3,02 m). Wing area, 212.49 sq ft 
(19,74 m*) 


NAKAJIMA NAF-1 Japan 


‘Tho sole prototype of the NAF-1 (above and below) was 
Jost during official acceptance testing. 


In 1931, the imperial Navy instructed Nakajima to de- 
sign and build, as part of a 6-Shi programme, a two-seat 
shipboard fighter with secondary dive-bombing capa: 

bility and provision for an auxiliary fuel tank to suit the 
aircraft for long-range reconnaissance missions. Of all 

metal constriction with fabric skinning and designed 
bby Kiyoshi Akegawa, the fighter received the company 
designation NAF-1, signifying Nakajima Akegawa 
Fighter No 1. The wings could be folded aft, provision 
‘was made for an external 61.6-Imp gal (280-1) auxiliary 
fuel tank and power was provided by a 530 hp Naka- 
jima Kotobuki 2 engine. Armament comprised two 
fixed forward-firing 7,7-mm guns and a weapon of sim 

Jar calibre on a flexible mount. The sole prototype was 
‘completed in the summer of 1932, but delivery to the 
Navy did not take place until the following year, the 
.NAF-1 being destroyed in a forced landing terminating 
‘an official acceptance flight on 8 April 1933, and the pro- 
gramme was cancelled. Max speed, 173mph 
(278 kav/h). Time to 9,846 ft (3.000 m), 7.5 min. Endu- 
ance (without extemal tank), 4 hrs. Empty weight, 
12,800 lb (1 270 kg). Loaded weight, 4,065 lb (1 844 kg). 
Span, 36 ft 2%4 in (10,72 m). Length, 23 ft 7 in (7,19 m). 
Height, 9 ft 3in (2,82 m). Wing area, 316.36 sq ft 
(29,39 m’). 


|AKAJIMA 7-Su1 FIGHTER Japan 


To meet a 7-Shi (1932) requirement for an advanced 
ingle-seat shipboard fighter with which the imperial 
javy hoped to replace the A2N1 that had just been 


‘The 7-Shi shipboard fighter (above) was essentially a 
navalised version of the Imperial Army's Type 91. 


adopted, Nakajima was instructed in April 1932 to de- 
velop a suitable aircraft in competition with Mitsubishi. 
Whereas the latter elected to adopt a cantilever low- 
wing monoplane configuration (1MF10), Nakajima 
chose to base its contender on the Army's Type 91 para- 
sol monoplane then entering service. A single proto: 
type of a navalised Type 91 was completed in the 
autumn of 1932, this differing from the Army fighter 
essentially in having a 560 hp Nakajima Kotobuki § 
engine driving a three-bladed propeller, wheel spats 
and an arrester hook, Armament remained the 
standard two 7,7-mun guns. The 7-Shi fighter was con- 
sidered to offer an insufficient advance to warrant 
further development. Max speed. 184 mph (296 km/h) 
Empty weight, 2,425 Ib (1 100 kg), Loaded weight, 
3,627 lb (1600.kg). Span, 36% Lin (11,00 m). Length, 
23 ft 71210 (7,20m). Height, 10f 6 in (3,20). Wing 
area, 218.28 9q ft (20,00 m’). 


NAKAJIMA NAF-2 Japan 


With the destruction of the NAF-1 shipboard two-seat 
fighter prototype in April 1933, Kiyoshi Akegawa began 
design of a further two-seater to meet an 8-Shi 1e- 
quirement, the NAF-2. Of all metal construction with 
fabric skinning, the NAF-2 was powered by a 580 hp 
Nakajima Kotobuki 2 nine-cylinder radial and was a 
single-bay staggered biplane with pronounced sweep- 
back on the upper wing. Armament comprised three 
‘7.7-mm guns. two fixed and one on a flexible mount, 
and the first of two prototypes was completed in March. 
1934, these differing in that the first had N-type inter 
plane struts and the second had aerofoll-section I-type 
struts. Although the NAF-2 met Imperial Navy require: 
ments, a change in policy led tothe abandonment of the 
two-seat fighter concept, and both prototypes were 
sold to the Asahi Press. Max speed, 186 mph 
(300 kan/h). Time to 9,845 ft (3.000 m), 9.66 min, Endu- 
rance, 4.5 hrs. Empty weight, 2,718 lb (1233 kg). 
Loaded weight, 3,770 lb (1710kg). Span, 39 ft 913in 
(10,30 m). Length, 23 ft 9%¢ in (7,26 m). Height, 9f 
415 in (2,85 m). Wing area, 283.64 sq ft (26,36 m’). 


‘The NAF-2 (below) represented a second attempt by 
Nakajima to provide the Navy with a two-seat fighter. 


NAKAJIMA K1-8 


Japan 


Although the Imperial Navy had discarded the two- 
seat fighter requirement that had resulted in the NAF-1 
and -2, western developments in this category of air- 
craft stimulated some interest on the part of the Army 
to which, in 1933, Nakajima offered an advanced com- 
pany-funded two-seat fighter project. Designed by Shi- 
gejiro Owada and Toshio Matsuda, and assigned the 
designation Ki-8 by the Army, the aircraft was an all- 
metal low-wing cantilever monoplane with a mono- 
coque fuselage and spatted cantilever fixed undercar- 


NAKAJIMA 


nage. Powered by a Nakajima Kotobuki 3 engine rated 
‘at 710 hp for take-off and carrying an armament of two 
‘fixed forward-firing 7,7-mm guns and one 7,7-mm gun 
on a flexible mount, the Ki-8 was conceptually 
advanced and five prototypes were built between 
March 1934 and May 1935. Army evaluation revealed 
stability and other problems, and although these were 
‘subsequently rectified, doubts concerning the practic 
ability of the two-seat fighter concept led to the discon- 
‘tinuation of further development. Max speed, 204 inph 
(328 km/h) at 13,128 ft (4.000 m), Time to 9,845 ft 
(3.000 m), 6.65 min. Empty weight, 3,962 tb (1525 kg), 
Loaded weight, 4,654 Ib (2111 kg). Span, 42 ft 3in 
(12,88 m). Length, 26 ft 984 in (8,17 m). Height, 11 ft 
81 in (3,57 m). Wing area, 306.78 sq ft (28,50 m’), 


‘The Ki-8 (above and below) was, both structurally and 
aerodynamically, advanced for its time, 


NAKAJIMA A4N1 (Tyre 95) Japan 
With the rejection of the 7-Shi (1932) single-seat ship- 
board fighter contenders, Nakajima began, at the be: 
hest of the Imperial Navy, to upgrade the Type 90 as an 
interim measure pending the results of a 9-Shi require: 
‘ment issued in February 1934. Externally, the upgraded. 
fighter bore a close resemblance to its progenitor, but 
virtually the entire structure was redesigned, It was 
larger overall and it was powered by a Nakajima Hikari 
Lrated at 730 hp for take-off, armament remaining un- 
changed at two 7,7-mm synchronised weapons. De- 
signated A4N1, a prototype was completed in the 
autumn of 1934, but official adoption was delayed until 
January 1936 when it became the Type 95. The last Im- 
perial Navy fighter of biplane configuration, the A4Ni 
‘appeared in service only 10 months before the 9-Shi 
Mitsubishi A5M1 monoplane, and, in consequence, 
‘was soon relegated to the fighter training réle. Never- 
theless, some A4NIs saw service in China where they 
‘were employed for air base defence, tactical recon 

naissance and close support with two 132-Ib (60-kg) 
bombs. Production continued until 1940, by which time 
total of 221 had been built. Max speed, 219 mph 


(Below) The A4N1: last Imperial Navy fighter biplane. 
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‘The AAN1 (above) was adopted in 1936 and remained 
in production for the Imperial Navy as late as 1940, 


(952 kan/h) at 10,500 ft (3200 m), Time to 9,845 fr 
(3.000 m), 3.5 min, Range, 457 mls (735 km). Empty 
weight. 2,813 Ib (1276 kg), Loacted weight, 3,880 lb 
(1760 kg). Span, 32 ft 9%o 1n (10,00 m). Length, 21 ft 
9% in (6,64 m). Height, 10 ft 0¥4 in (3,07 m), Wing area, 
246.39 sq ft (22,89 m:) 


NAKAJIMA Kt-11 


‘The failure of the qull-winged Kawasaki Ki-5 led the Im- 
perial Army in 1934 to hold a further contest in the 
search for a replacement for the Nakajima Type 91, Only 
Kawauaki and Nakajima were contencers in this new 
contest, the latter submitting the Kit obviously in- 

spited by the Booing P-26. Designed by Yasusht 
Koyama and Shinroku Inoue, the Ki-11 was powered by 
a. Nakajima Kotobuki 3 nino-cylinder radial providing 
710 hp for takeoff. It possessed a motal monocoque 
fusolage and a wing of mixed construction covered by 
plywood and fabric, and wire-braced to tho fuselage 
and underoarriage fairings. Considerable effort was ex 

pended in reducing aerodynamic drag, and four Kits 
were built between April and December 1936, the last 
of these having an enclosed cockpit and spats rather 
than trousers enclosing the main undercarriage mer: 

bers. The Ki-t1 lacked the agility of the competing 
Kawasaki Ki-10 biplane which was favoured by the 
more conservative elements of the Army anxt therefore 
ordered as the Type 95. Thus, it was to be said. 

Japanese fighter evolution wax seriously delayed. One 
navalised prototype powered by a 560 hp Kotobuki 5 


‘The third prototype Ki-11 (above) and the fourth 
prototype (below) with enclosed cockpit. 


‘The fourth prototype Ki-11 (below) alter sale to the 
Asahi newspaper concern as the AN-1 


‘ongine was built during 1936 for Imperial Navy eval: 
uuation as a 9-Shi (1934) shipboard fighter, but the Mit 
subiahi Ka-14 was selected in preference (providing the 
basis for the A5M3). The last of the Ki-11 prototypes was 
wold to the Asahi newspaper concern (as the AN-1) 
establishing several national records, Max speed, 
261 mph (420 km/h) at 14,110 ft (4.300 m). Time to 
16,405 ft (5 000 m), 6.18 min. Empty weight, 2,798 lb 
(1.269 kg). Max loaded weight. 3,748 Ib (1 700 kg). Span, 
36 ft 5 in (10,80 m). Length, 24 ft §¥ in (7,45 m). 
Hoight, 11 ft 0% n (3,7 m). Wing area, 193.76 sq ft 
(18,00 2°) 


Japan 


NAKAJIMA K1-12 
Early in 1936, the Nakajima company launched as a 
private venture a fighter intended to incorporate the 
latest Western innovations. Designed by Shigenobu 
Mori under the overall supervision of two Dewoitine 
‘engineers (Roger Robert and Jean Beziaud), the new 
fighter, the Ki-12, was powered by a 670 hp Hispano- 
Suiza 12Xers water-cooled V-12 engine. It was of all 
metal construction with a monocoque fuselage, and 
featured split flaps and an hydraulically-etractable 
undercarriage. Armament consisted of s 20-mm 
engine-mounted cannon and two 7,7-mm wing guns. A 
prototype of this sophisticated fighter was completed 
in October 1936. Despite its high performance, the Ki-12 
lacked the agility still sought by Imperial Army fighter 
pilots, and appreciating the fact that this fighter might 
be too advanced for the Army, Nakajima had already 
launched, again as a private venture, a less sophisti 
cated fighter, the FE. In the event, the PE was to pro- 


(Below) The private-venture Ki-12 fighter of 1936. 
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vide the basis for the highly successful Ki-27, and the 
elegant Ki-12 came to be looked upon more as a design 
‘exercise than as a serious contender for Army orders. 
The full performance envelope was not explored and 
the following data include manufacturer's estimates. 
Max speed, 298 mph (480 km/h), Time to 16,405 ft 
(5000 m), 6.6 min. Range, 497 mls (800 km). Empty 
weight, 3,086 lb (1400 kg). Loaded weight, 4,189 1b 
(1.900 kg). Span, 36 ft 0% in (11,00 m). Length, 27 ft 
29) in (8,30 m). Wing area, 182.99 sq ft (17,00 m*), 


Design of the comparatively advanced Ki-12 (below) 
was supervised by two engineers from Dewoitine. 
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NAKAJIMA K-27 (Tyre 97) Japan 


In June 1935, the Koku Hombu ~ Ait Headquarters of 
the Imperial Army — framed a requirement for what it 
termed an advanced fighter, bringing competing de- 

signs from Kawasaki, Mitsubishi and Nakajima. The 
Nakajima team, led by Yasushi Koyama, designed, as a 
company-funded project, the PE. An all-metal stressed 

skin cantilever monoplane, the PE was completed in 
July 1936, two essentially similar prototypes being pro: 

duced as Ki-27s for the official competition, the first of 
these flying on 16 October 1936. Comparative trials 
with the other contenders resulted in an order for 10 
pre-series Ki-27s for service evaluation. Series produc- 
tion was ordered on 28 December 1937 as the Type 97 
Fighter Model Ko (Ki-27-Ko) with a Nakajima Kotobuki 
Ha-1-Otsu engine rated at 780 hp at 9,515 ft (2 900 m) 
Armament comprised two 7,7-mm machine guns. Pro: 
duction of the Ki-27-Ko gave place to the Ki-27-Otsu em- 
bodying minor changes, Two were experimentally fit- 
ted with an additional fuselage fuel tank under the 
designation Ki-27-KAL, but flush-fitting external wing 
tanks were subsequently standardised. By December 


(Above, top) Ki-27-Otsu, 3rd Chutai, 246th Sentai, 
Kakogawa, early 1943, and (immediately above) that of 
the CO, ist Sentai, Kagamigahara, June 1939. 
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‘Tho Ki-27-Otsu (above and below), the photo showing 
an aircraft of the 1st Chutai, 64th Sentai, in 1939, 


(Below) One of the 10 pre-series Ki-43 fighters which 
‘were similar to the production Ki-43-I-Ko, 


1940, production of the Ki-27 had been transferred from 
the parent company to Mansyu in Manchuria where 
production continued until July 1942. When production 
ended, 3,396 had been delivered, 2,017 of these having 
been built by Nakajima, At the commencement of the 
Pacific War, the Ki-27 equipped all but two first-line 
fighter Sentais of the Imperial Army, andl it remained in 
service with the Manchukuo (Manchuria) Air Force 
until the end of the conflict. Max speed, 292 mph 
(470 km/h) at 11,480 ft (3 500 m). Time to 6,560 ft 
(2.000 m), 2.1 min. Normal range, 390 mls (630 km) 
Empty weight, 2,447 lb (1 110 kg). Max loaded weight, 
9,946 lb (1790 kg). Span, 37 ft 114 in (11,31 m). Length, 
24 ft B¥4in (7,53 m), Height, 10ft 8 in (3,28 m). Wing 
‘area, 199.78 sq ft (18,56 m:) 


‘The PE (below) was a company-funded prototype 
‘which led to the Ki-27, the “advanced fighter” 


NAKAJIMA K1-43-I (Tyre 1 
Mops 1) HAYABUSA 


When, in December 1937, the Ki-27 was officially 
accepted by the Imperial Army, Nakajima was ordered 
tostart work on a potential successor. Designated Ki-43 
and designed by a team headed by Hideo Itokawa and 
Yasushi Koyama, the first of three prototypes of the 
new fighter was completed on 12 December 1938, and 
was powered by a Nakajima Ha-26 14-cylinder radial 
offering 990 hp for take-off. Ten pre-series aircraft fol 
lowed, and, on 9 January 1941, official approval was 
given for series production as the Type 1 Fighter Model 
1-Ko (Ki-43-I-Ko) and the name Hayabusa (Peregrine 
Falcon) was assigned. Armament comprised two 
7,7-mm guns or (Ki-43-1-Otsu) one 7,7-mm and one 
12,7-mm weapon. Acceptances of the Ki-43 began 
during June 1941, two Sentaisbeing equipped with this 
type when the Pacific War commenced, Armament was 
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changed to two 12,7-mm guns (Ki-43-1-Hei) at an early 
production stage, and a total of 716 series Model 1 
Hayabusas had been completed in February 1943 whon 
production gave place to the Model 2. The following 
data relate to the Ki-43-I-Hei, Max speed, 306 mph 
(492 km/h) at 16,405 ft (5 000m), Time to 16,405 ft 
(5.000 m), 6.5 min, Range (max externa! fuel), 808 mis 
(1300 km), Empty weight, 3,505 Ib (1590 kg). Max 
loaded weight, 5,694 lb (2583 kg). Span, 37 ft 6 in 
(11,44 m). Length, 28 ft 117%p in (8,83 m). Height, 10 ft 
8% in (3,27 m). Wing area, 236.81 sq ft (22,00 m*). 


(Below) The first series Hayabusa, the Ki-43-1-Ko. 


NAKAJIMA K1-43-II (Type 1 
Mops 2) HAYABUSA 


Japan 


Before the Hayabusa joined combat, work had begun 
‘on an enhanced version with a Nakajima Ha-116 engine 


rated at 1,150 hp for take-off and designated Ki-43-I 
Tho first of five prototypes was flown in February 1942, 
three pre-series examples being built for service trials. 
The wing was strengthened, attachment points being 
introduced for two 551-Ih (250-ky) bombs or two 44-Imp_ 
gal (200-1) drop tanks, and span and area being reduced 
by 236 in (60cm) and 6.46 sq ft (0,60 m*) respectively 
Rudimentary fuel tank protection was provided, to- 
gether with head and back armour for the pilot, but the. 
twin 12,7-mm gun armament of the Ki-43-1-Hei was re- 
tained. In November 1942, production was authorised 
a5 the Ki-43-II-Ko (Type 1 Fighter Model 2-Ko) and the 
ist Army Air Arsenal at Tachikawa was ordered to 
establish a supplementary production line (in the event 
to be phased out of the programme in November 1943 
after delivering only 49 aircraft). Entering service from 
‘early 1943, the Ki-43-1I-Ko quickly gave place to the Il 
‘Otsu (initially featuring only carburettor intake and oil 
cooler changes). Progressive modifications made on 
the assembly line were incorporated in the Ki-43-Il 
KAl, three prototypes of which were flown between 
June and August 1943. The Tachikawa Hikoki KK had 
meanwhile joined the programme and, when the 
parent company phased out of the Hayabusa pro- 
gramme in October 1944, having built 2,492 of the 
series Model 2, this company continued manufacture. 
‘Tachikawa built 2,629 (including a small number of the 
later Mode! 3) by the time production terminated in 
August 1945. The following data relate to the Ki-43-I1 
Otsu. Max speed, 329 mph (630 km/h) at 13,125 ft 
(4.000 m), Time to 16,405 ft (5 000 m), 6.82 min, Range, 
1,006 mis (1 620 kan). Empty weight, 3,812 Ib (1 729 kg). 
Max loaded weight, 5,320 lb (2419 kg). Span, 36 ft 
644 in (10,84 m). Length, 29 ft 3% in (8,92 m). Height, 
10 ft 2 in (3.10 m), Wing area, 230.36 sq ft (21,40 m*), 


A Ki-43-11-Otsu (below) of the 2nd Chutai loader, 26th 
Sentai, deployod in China during 1943, 


NAKAJIMA Kt-43-III (Type 1 
Mopet 3) HAYABUSA 


Japan 


As late as May 1944, work began on yet another version 
of the Hayabusa as the Ki-43-II-Ko (Type 1 Fighter 
Mode! 3-Ko), with an Ha-116-II engine providing 
1,230 hp at 9,186 ft (2 800 m), Ten prototypes were built 
by the parent company and production was assigned to 
Tachikawa. This company also produced two proto- 
types of a dedicated interceptor version, the Ki-43-IIL 
Otsu, powered by a 1.300 hp Mitsubishi Ha-112 engine 
and carrying an armament of two 20-mm cannon. This 
model was still under test when the Pacific War termi: 
nated. Numerically, the Hayabusa was the most im- 
portant aircraft of the Imperial Anny, serving on every 
front to which that service was committed. Max speed, 


(Immediately below) Ki-43-II-Ko, Manchukuo Army, 
Mukden (Shenyang), 1944, and (bottom) Ki-43-II-Otsu of 
HO Chutai, 77th Sentai, deployed in Burma, 1943, 


‘A Ki-43-III-Ko (above) built by Tachikawa and in the 
insignia of the 48th Senta/ in China, early 1945. 


38 mph (576 km/h) at 21,920 ft (6 680m). Time to 
16,405 ft (§ 000 m), 5.32 min. Range, 1,320 mls 
(2120 km). Empty weight, 4,233 lb (1920 kg). Max 
loaded weight, 6,746 Ib (3 060 kg). Dimensions as for 
KP43-IL, 


NAKAJIMA K1-44 (Type 2) 
SHOKI 


Denoting radical rethinking on the part of the Imperial 
Army in being a dedicated interceptor with the empha 
sis on speed at some expense to manoeuvrability, the 
Ki-44 Shoki (Devil-Quelier) was first flown in August 
1940. Three prototypes were built with Nakajima Ha-42 
engines rated at 1,250 hp at 13,126 ft (4.000 m) and each 
armed with two 7,7-mm and two 12,7-mm guns. Seven 
pre-series aircraft followed and these, together with 
two of the prototypes, underwent operational trials in 
China from late 1941. A further pre-series batch com 
prising 40 aircraft was built, these being designated 
Ki-44-Is (the -I-Ko having an armament of four 12,7-mm 
guns and the -I-Het having a relocated oll cooler and 
mainwheel fairing doors). In September 1942, the Ki-44 
was officially adopted, by which time five prototypes 
and thtee pre-series examples of an improved version, 
the Ki-44-II, were under construction. These were 
powered by the two-stage supercharged Nakajima 
Ha-109 engine providing 1,520 hp for take-off, and 
featured pilot armour and {uel tank protection. The 
Initial series Shokis were designated Ki-44-II-Ko and 
carried two fuselage-mounted 7,7-mm and four wing: 
mounted 12,7-mm guns, These were delivered late in 
1942, but an armament of twin fuselage-mounted and 
twin wing-mounted 12,7-mm weapons was subse: 
quently standardised for the Ki-44-II-Otsu, while the 
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(Above) The Ki-44-I1-Otsu and (below) a Ki-44-II-Ko of 
the Instructors’ Chutai, Akeno school, 1944, 


(Above, top) A Ki-44-l1-Otsu of Shinten unit, 47¢h 
Sentai, Narimasu, Tokyo, 1944, and (immediately 
above) of 2nd Chutai, 87th Sentai, early 1945. 


Ki-44-II-Het replaced the wing-mounted machine guns 

h 20-mm cannon. The principal production version 
was the -Il-Otsu and manufacture was phased out late 
in 1944 after dolivery of 1,167 Ki-44-Ils, a final variant, 
the Ki-44-III, having proved unacceptable. This, 
powered by a Nakajima Ha-145 engine rated at 
2,000 hp for take-off, had a 26.6 per cent increase in 
wing area to 204,52 sq ft (19,00 m") and a larger tail 
The first prototype was completed in June 1943, and 
evaluation examples with differing armament arrange: 
ments were built, comprising four 20-mm cannon or 
(Ki-44-II1-Ko) two 20-mm and two 37-mm cannon. The 
following data relate to the Ki-44-II-Otsu. Max speed, 
376 mph (605 km/h) at 17,060 ft (5 200 m). Time to 
16,408 ft (5 000 m), 4.43 min. Max range (with external 
fuel), 1,060 mls (1690 km). Empty weight, 4,643 1b 
(2 106 kg). Max loaded weight, 6,598 lb (2 993 kg). 
Span, 31 ft 0% in (9,45 m). Length, 29 ft Oin (8,84 m). 
Height, 10ft 8 in (3,25 m). Wing area, 161.46 sqft 
(15,00 m*). 


NAKAJIMA J1N1 GEKKO Japan 


AJINI-C-KAI (above), a night fighting adaptation of @ 
JINL-C recee aircraft deployed to Rabaul, 1943, 


To meet a 13-Shi(1938) Imperial Navy requirement fora 
three-seat, twin-engined, long-range fighter, Katsuji 
Nakamura designed an aerodynamically clean all 
metal monoplane powered by two 1,130 hp Nakajima 
NKIF Sakae 14-cylinder radials. Forward-firing arma- 
ment comprised one 20-mm and two 7,7-mi guns, and 
an innovatory feature was provided by tandem, verti 
cally-staggered barbettes each mounting twin aft 
firing 7,7-mm guns. Designated JIN1, the first of two 
prototypes flew in May 1941, but the type was not 
accepted for its intended role, being reworked as the 
SINI-C reconnaissance aircraft. In the spring of 1943, a 


NAKAJIMA 


few aircraft of this type were deployed to Rabaul as 
JINI-C-KAI night fighters, one crew station being 1e- 
moved and armament comprising four 20-mm cannon, 
two firing obliquely upward and two others firing 
obliquely downward. The success of this conversion 
led to series production of a dedicated two-seat night 
fighter version as the JINI-S Gekko (Moonlight) from 


‘The JIN1-Sa Gekko (above and below) which was a 
redesign of the JINI-C for the night fighter réle, 


August 1943. This retained the armament of the J1N1 
C-KAI. but the JINI-Sa had the downward-firing guns 
deleted, with an additional upward-firing gun installed 
plus either a single forward-firing 20-mm cannon or a 
small searchlight in the nose. Later, both versions were 
fitted with nose-mounted Al radar. A total of 470 J1N1 
aircraft was built (excluding prototypes) of which at 
least two-thirds were Gekko night fighters. The follow: 
ing data relate to the JIN1-S, Max speed, 315 mph 
(507 km/h) at 19,160 ft (5 840 m). Time to 16,406 ft 
(5.000 m), 9.58 min. Max range, 2,348 mls (3 780 km). 
Empty weight, 10,670 lb (4 840 kg), Max loaded weight, 
18,042 Ib (8 184 kg). Span, 56 ft 892 In (16,98 m). Length, 
41 ft 10% in (12,77 m). Height, 14 ft 11% in (4,66 m) 
Wing area, 430.57 sq ft (40,00 m). 


NAKAJIMA A6M2-N 


Developed by Nakajima as an interim single: 
fighter floatplane pending availability of the 15-Shi 
(1940) fighter designed from the outset for waterborne 


‘The AGM2-N (below) was an interim float-equipped 
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operation, the AGM2-N was an adaptation of the Mit- 
subishi A6M2 shipboard fighter. Retaining the 950 hp 
Nakajima NKIC Sakae 14-cylinder radial engine, the 
armament (two 20-mm cannon and two 7,7-mm 
machine guns) and airframe of the ABM2, the AGM2-N 
replaced the retractable wheel undercarriage with a 
fixed central float and two wing-mounted stabilising 
floats, The vertical tail surfaces were enlarged and a 
small ventral fin added. First flown on 7 December 1941, 
the ASM2-N entered production as the Type 2 Float 
plang Fighter Model 11, manufacture being continued 
until September 1943, by which time 327 aircraft of this 
type had been built. Max speed, 271 mph (435 kan/h) at 
16,405 ft (5 000 m). Time to 16,405 ft (5 000 m), 6.72 min 
Max range, 1,107 mls (1 780 km). Empty weight 
4,295 lb (1 912 kg). Loaded weight, 5,423 lb (2 460 kg) 
Span, 39 ft 4¥4 in (12,00 m). Length, 33 fe 1¥s in (10,10 m). 
Height, 14 ft 1%4 in (4,30.m), Wing area, 241.65 sq ft 
(22,44 m*), 


(Below) The Nakajima-teveloped AGM2-N float fighter. 


NAKAJIMA Ki-84 HAYATE = Japan 


Intended as a replacement for the Ki-43 Hayabusa and 
designed by « team led by Yasushi Koyama to a spect 

fication issued by the Imperial Army a fow weeks after 
the Pearl Harbor attack, the Ki-84 Hayate (Gale) repre- 
sented a major advance in Japanese fighter design. 


‘The Ki-84-1-Ko (above and below), the photo showing 
an aircraft of the Ist Chutai of the 73rd Sentai. 


Powered by a 2,000 hp Nakajima Ha-45 (Type 4) 18 
cylinder radial and carrying an armament of two20-mm. 
cannon and two 12,7-mm machine guns, the fist of two 
prototypes flew in March 1943. Production was 
launched with 83 service trials and 42 pre-series air 
craft, deliveries of series aircraft commencing in April 
1944 as the Type 4 Fighter Model 1-Ko. A total of 1,670 
pre-series and series Hayates was delivered to the Im- 
perial Army by the end of 1944, the Ki-84-1-Ko being fol- 
lowed by the -I-Otsu which differed in having an addi: 
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‘AGM2-N fighters of (above, top) the 802nd Kokutai, 
Shortland Island, January 1943, and (immediately 
above) the 452nd Kokutai, Shumushu, summer 1943. 


onal pair of 20-mm cannon. The Ki-84-I-Hei with 
30-mm cannon replacing the 20-mm wing-mounted 
Weapons was a specialised bomber interceptor built in 
small numbers, and the Ki-84II Hayate-KAI differed 
from previous models in having a wooden rear fusela 
and wooden wing tips. An all-wood version was biullt 
by Tachikawa as the Ki-106 (which see). Apart from 
prototypes, service trials and pre-series aircraft, pro- 
duction of the Hayate totalled 3,382 aircraft, of which 94 
were built by Mansyu, Max speed, 38@ mph (624 kz/h) 
at 21,325 ft (6 500 m). Initial climb, 3,790 fe/min 
(19,25 m/sec). Range (internal fuel), 1,025 mls 
(1650 km). Empty weight, 5,964 lb (2 660 kg). Normal 
loaded weight, 8,192 lb (3 716 kg). Span, 36 ft 21n 
(11,24 m). Length, 32 fe 62 in (9,92 m). Height, 11 ft 1in 
(3,38 m). Wing area, 226.04 sq ft (21,00 m1) 


NAKAJIMA K1-87 Japan 
Formulation of a requirement for a dedicated high-alt! 
tude fighter with exhaust-driven turbo-supercharger 
and pressurised cockpit began early in 1942 within the 
‘Technical Division of the Imperial Army Headquarters, 
‘This type was assigned the Kitai designation Ki-87 and 
a contract was placed with Nakajima for three proto: 
types, Design was undertaken by a team led by Kuni 
hiro Aoki, but owing to delays with the turbo-super 
charger, the first prototype was not rolled out until 
February 1945, flight test commencing during the fol 
lowing April. The first prototype Ki-87 was powered by 
2,400 hp Nakajima Ha-44-12 18-cylinder radial which 
was cooled by a 16-blade fan, the turbo-supercharger 
being mounted on the starboard side of the forward 
fuselage. A 20-mm cannon was mounted in each wing 
root and a 30-mm cannon in the root of each outer wing 
panel, and the pressurised cockpit was of "‘cold wal!’ 
type. In the event, only five brief test flights were made, 
with the undercarriage remaining extended on each 
occasion. It was intended to power the succeeding pro- 
totypes with the 2,450 hp Ha-44-21 (Ha-219-Ru) engine, 
and the following data, based on manufacturer's esti 


Ki-84-I-Ko Hayates of (immediately below) the HO 
(Chutai, 29th Sentai, Formosa, 1945, and (bottom) the 
‘58th Shimbu-tai, home defence, August 1945. 


mates, assume the use of this power plant, Max speed, 
439 mph (706 km/h) at 36,090 ft (11000 m), Time to 
19,685 ft (6 000 m), 7.7 min, Normal endurance, 2.0 hrs, 
Empty weight, 9,672 1b (4387 kg). Normal loaded 
weight, 12,416 lb (5 632 kg). Span, 44 ft 04 in (13,42 m) 
Length, 38 ft 914 in (13,82 m). Wing area, 279.86 9q ft 
(26,00 m*), 


The Ki-87 (above and below) featured a pressurised 
cockpit and exhaust-driven turbo-supercharger, 


NAKAJIMA J5N1 TENRAI 


Japan 


Designed by Katsuji Nakamura and Kazuo Ohno to 
meet an 18-Shi Navy requirement for a single-seat, 
shore-based, twin-engined interceptor, the J4N1 Ten 
raj (Heavenly Thunder) bore no more than a config 
uurational resemblance to the preceding J1N1, Powered 
by two 1,990 hp Nakajima NK9H Homare 21 18-cylinder 
radials and armed with two 20mm and two 30-mm. 


‘The JSN1 Tenrai (above and below) was intended to 
fulfil an Imperial Navy interceptor requirement. 


built Tumansky RD-9BF-811) with a maximum rating of 
7,165 tb st (3 454 kgp), the first of three prototypes was 
flown on 26 December 1970. Owing to the indifferent re- 
sults achieved during fight testing, the J-12 was sub- 
jected to considerable redesign. The structure was sim- 
plified and lightened, area ruling was applied to the 
fuselage, the air intake was redesigned, the gun arma 
ment was moved aft and simple split laps supplanted 
an arrangement of slats and triple-slotted flaps. The ex 
tensively revised J-12 flew as a prototype in July 1975, 
and six pre-series aircraft were built, these each carry 
ingan armament of one 23-mm and one 30-mm cannon. 
Atotal of 61 hrs 12 min of light testing had been acoum: 


cannon, the JEN! was first flown in July 1944, but both 
performance and handling qualities proved disappoint 
ing. A total of six prototypes was built, the last two of 
these being adapted as two-seaters, but development 
was cancelled when it became obvious that the short 
comings of the Tenrai could not be rectified without 
major tedesign, Max speed, 371 mph (597 km/h) at 
19,685 ft (6 000 m). Time to 19,686 ft (6 000 m), 8.0 min, 
Normal range, 400 mis (644 km). Empty weight, 
11,883 1b (5 390-kg), Loaded weight, 16,093 1b 
(7300 kg), Span, 47 2%0in (14,40 m). Length, 37 ft 
74 in (11,46 m). Height, 11 ft 7% in (3,55 m). Wing area, 
44.46 5q ft (32,00 m*) 


NAMC J-12 China 


In the late ‘sixties, a team under the leadership of Lu 
Xiao-Poheng initiated design of a lightweight single- 
Seat air superiority fighter at the NAMC (Nanchang Air- 
craft Manufacturing Company) under the designation 
412 (Jianjiji-12). Powered by a single WP-6 (Chinese: 


(Above and below) The definitive version of the J-12 
lightweight air superiority fighter 


Ulated in 136 test flights by January 1977, when further 
development was discontinued owing to the superior 
characteristics of the J-7 (licence-built MiG-21F-13) 
already with the People’s Republic of China Air Force. 
The following data relate to the definitive version. Max 
‘speed, 808 mph (1 300 km/h) at 36,090 fe (11.000 m), ar 
Mach~=1.22. Max initial climb, 35,433 ft/min (180 m 
‘se0), Ceiling, 85,675 ft (16 970 m). Range (internal fuel), 
427 mls (688 km). Empty weight, 6,993 Ib (3 172 kg) 
Normal loaded weight, 9,987 lb (4 530 kg). Span, 23 ft 
743 in (7.20 m). Length, 33 f 9¥1n (10,30m). Height, 
12 ft 2% in (3,73 m), 


NAVAL AIRCRAFT 
FACTORY TF 


USA 


‘The TF escort and patrol fighter is illustrated (above) 
with the dofinitive vertical tail surfaces. 


Designed and built by the US Naval Aircraft Factory in 
Philadelphia as a four-seat escort and patrol fighter fly 
ing boat, the TF (Tandem Fighter) was first flown in 
‘October 1920. Powered by two Wright-built 300 hp His: 
pano-Suiza H eight-cylinder water-cooled engines 
mounted in tandem between upper wing and hull, the 
‘TF was a two-bay biplane with tail surfaces carried on 
tubular booms projecting aft. Armament comprised 
three 0.3-in (7,62-mm) Lewis guns mounted in open tur 
rets in the bow and the stern of the hull. Four TF flying 
boats were procured, the final three differing from the 
initial aircraft in having redesigned vertical tail sur 
faces. Max speed, 107 mph (172 kin/h). Loaded weight, 
8,846 lb (4012 kg). Span, 60 ft On (18,29 m). Length, 
44 ft 5 in (13,54 m). Wing area, 930 sq ft (86,40 1m’) 


NAVAL AIRCRAFT 
FACTORY TS-1 


USA 


NESTLER 


‘The first US purpose-built shipboard fighter, the TS-1 
(above and below) later became the FAC-1, 


Lawrance J-1 nine-cylinder radial (later to become the 
Wright J-4 Whirlwind) and of wooden construction, the 
‘15:1 was an equispan unstaggered biplane, the fune- 
lage being raised above the lower wing which inoor 


porated a jettisonable fuel tank in its centre section. It 
was intended to operate with either a normal wheel 
chassis or twin floats, and armament comprised one 
0.30-in (7,62-mm) Browning gun. The TS-1 appeared in 
June 1922, five being built by the Naval Aircraft Factory 
and contracts for 34 being placed with Curtiss, The first 
Curtiss-built TS-1s reached the USS Langley in Decem 

ber 1922, and float-equipped TS-1s were crane-oper 

ated from battleships during 1925-26, Four additional 
airframes produced by the Naval Aircraft Factory were 
purely experimental aircraft for comparative trials with 
water-cooled engines, two being equipped with the 
240 hp Aeromarine as T'S-2s and two with tho 180 hp 
Whight-Hispano E as TS-38. Also for comparative pur: 

poses, two all-metal TS-ts (later redesignated F4C-1n) 
were built by Curtiss, these embodying considerable 
redesign. The following data relate to the Wright J-4 

powered TS-1 with a wheel undercarriage, Max speed, 
123 mph (200 km/h) at sea level. Time to 5,000 ft 
(1525 m), 6.5 min. Range, 482 mls (776 km). Empty 
weight, 1,240 Ib (562 kg). Loaded weight, 1,920 1b 
(871 kg). Span, 25 ft Oin (7,62m). Length, 22 ft 1in 
(6,73 m). Height, 9 ft 7 in (2,92 m). Wing area, 228 xq ft 
(21,18 m’) 


NESTLER SCOUT UK 


‘With establishment of the US Navy's Bureau of Aero 
hautics on 10 August 1921, one of the responsibilities of 
the Naval Aircraft Factory became manufacture of 
token quantities of aircraft of which principal produc 
tion was to be contracted out to industry. This practice 
was followed with the TS-1, the first purpose-designed 
US shipboard single-seat fighter. Powered by a 200 hp 


In 1916, F C Nestler Limited established it own design 
office under E Boudot and embarked on the design of a 
single-seat fighting scout as a private venture. Of con: 
ventional wire-braced, fabric-covered wooden con. 
struction, this was a single-bay staggered biplane 
powered by a 100hp Gnome Monosoupape nine. 


(Below) The single Nestler Scout was built as a private- 
venture prototype during 1916. 


NESTLER 


cylinder rotary engine. Of compact design, the Nestler 
fighting scout proved very manoeuvrable, but crashed 
on 26 March 1917, the damage being too extensive for 
the aircraft to be rebuilt, No data concerning this air 
craft have apparently survived and the intended arma- 
‘ment is unknown, 


NFWEI Germany 
In the spring of 1916, the National-Flugzeug-Werke 
built at Johannisthal a single-seat monoplane to the de- 
signs of Dipl Ing Hergt. Referred to as the E I (although 
this is unlikely to have been an official designation) and 
apparently intended for the fighting role, it was @ 
shoulder wing monoplane of wooden construction. It 
had a plywood-covered, single-piece, two-spar wing, 
and the pilot's cockpit was situated between the spars. 
The E 1 was powered by an 80 hp Oberursel U 0 
(Gnome) seven-cylinder rotary engine, but no details of 
its flight testing have survived, development ap- 
parently being discontinued in favour of a larger and 
more powerful monoplane (E Il). Max speed, 97 mph 
(156 kav/h). Time to 4,265 ft (1300 m), 6.0 min. Empty 
weight, 944 1b'(428 kg). Loaded weight, 1,967 Ib 
(620 kg), Span, 32 ft 97%01n (10,00 m). Length, 21 fr 
‘Mo in (6,50 m). Wing area, 169.21 sq ft (15,72 mr’), 


‘The NFW E I (below) was apparently discontinued in 
favour of the larger and more powerful E Tl of 1917. 


Although the National-Flugzeug-Werke was largely 
preoccupied with aircraft repair and flying school oper 
ation, in 1917 this concer again built an original single- 
seat monoplane, To the designs of Dip! Ing Heinrich 
and completed at Leipzig, this aircraft was of wooden 
construction and was powered by a 160 hp Daimler D 
Mla six-cylinder water-cooled engine. Referred toas the 
Ell, although, again, this is unlikely to have been an 
official designation, this aircraft progressed no further 
than a single prototype. Max speed, 116 mph 
(186 kin/h), Time to 9,515 R (2900 m), 6.9 min. Empty 
weight, 1,230 Ib (558 kg). Loaded weight, 1,693 Ib 
(768 kg). Span, 39 ft 41% in (12,00 m). Wing area, 
182,99 sq ft (17,00 m’), 


‘The last original fighter built by the NFW, the E I 
(below) progressed no further than a prototype. 


NIELSEN & WINTHER 
TYPE Aa 


Denmark 


‘The Type Aa (above and below) was delivered to the 
Danish Army in 1917, but was withdrawn in 1919. 


Danish Army during 1917, but these were withdrawn 
from service in 1919 owing to the unreliability of their 
engines. Prototypes were completed of a two-seat re- 
connaissance version. the Type Ab. and a float 
‘equipped version of the single-seater, the Type Ac. 
Max speed, 93 mph (150 km/h). Time to 9,840 ft 
(2.000 m), 15 min. Empty weight, 772 Ib (350 kg) 
Loaded weight, 1,212 Ib (850kg). Span, 26 ft 314 in 
(7,70 m). Length, 21 ft 7%0 tn (6,60 m). Height, 9 ft 24 in 
(2.8m) 


NIEUPORT 10 France 


Founded in 1910 by Edouard Nieuport, the Etablisse 
ments Nieuport became responsible for a series of 
fighting aircraft to the designs of Gustave Delage that 
‘was to extend over a quarter-century. The first of this 
distinguished line, the Nio 10, was allegedly derived 
from a racing biplane intended for the Gordon-Bennett 
contest and appeared before the end of 1914 as a mili 
tary two-seater. At first, the French authorities evinced 


Designed and built by Nielsen & Winther A/S, a Copen 

hagen machine tool manufacturer, possibly with some 
assistance from the Swectish Thulin concern, the Type 
Aa single-seat fighter was first flown on 21 January 
1917. Of wooden construction, the Type Aa was 
powered by a 90 hp Thulin rotary engine (a copy of the 
Le Rhone) and was armed with a single 6-mm Madsen 
machine gun mounted on the upper wing and firing 
above the propeller disc. Ground tests with synchronis- 

ing equipment took place in 1918, reportedly using a 
‘Type Aa with the gun mounted on the side of the fuse- 
lage, but there is no evidence that air firing tests took 
place, Six Type Aa fighters were delivered to the 
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‘The definitive single-seat (above) and early two-seat 
(below) versions of the Nie 10 sesquiplane, 


little interest, but subsequent to the British Royal Naval 
‘Air Service ordering 24, the Nie 10 was purchased in 
‘quantity. Initially, there were two versions: the Nie 10 
AV (avant) in which the abserver occupied the front 
seat and the Nie 10 AR (amriere) in which he occupied 
the rear seat, These were mostly converted to single- 
seat configuration for the fighting réle, with a single 
machine gun mounted above the upper wing, Of ortho- 
dox wood-and-fabric construction, the Nie 10 was of 
sesquiplane configuration, the narrow-chord lower 
wing having less than half the area of the upper wing, 
and was powered by an 80hp Gnome or Le Rhone 
rotary engine. It entered service with both France's 
Aviation Militaire and the Royal Naval Air Service in 
May 1916, and was licence-built by Nieuport-Macchi in 
Italy, and by Dux and Lebedev in Russia, where produc 
tion continued until 1920. Some Russian-built singte- 
seaters were powered by the 100 hp Monosoupape or 
110 hp and 120 hp Le Rhéne engines, and were referred 
to as the Nie 10bis. The following data relate to the 
80 hp single-seat version. Max speed, 91 mph 
(146 km/h) at sea level, Time to 6,560 ft (2 000m), 
16.5 min. Empty weight, 904 lb (410 kg). Loaded 
weight, 1,455 lb (660kg). Span, 25 ft 11 in (7,90 m). 
Length, 22 ft 11% in (7,00 m). Height, 8 ft 10%41n 
(2,70m). Wing area, 193.76 sq ft (18,00 m*). 


‘The single-seat Nie 10 (below) was widely used and 
was licence-built by Italian and Russian companies. 


NIEUPORT 11 


(Above) The Nie 11, popularly known as the Habe, 


One of the outstanding landmarks in the history of 
fighter evolution, the Nie 11, promptly christened the 
Bébeby its pilots, was a scaled-down refinement of the 
Nie 10. The first operational Nie 11 was delivered to the 
Aviation Militaire on § January 1916, and within a 
‘month there were 90 at the Front, Relatively fast and 
highly manoeuvrable, the Nie 11 soon outfought and 
conteined the Fokker monoplanes. Armed with an 
overwing Hotchkiss or Lewis machine gun and 
powered by an 80 hp Le Rhine rotary, it was supplied 
tp the Royal Naval Air Service in some numbers and 
was licence-built by Dux in Russia and by Nieuport 
Macchi and Elettro-Ferroviarie in Italy. The former 
Italian company built 450 and the latter 93. Twenty 
were also built in the Netherlands. In addition to the 
gun, some Nie 11s carried eight Le Prieur rockets 
attached to the interplane struts. Although the Nie 11 
was referred to as a sesquiplane, its lower wing had 
‘exactly half the area of the upper wing. Its main weak 
ness was in the lower wing, which tended to twist and 
break under stress, Max speed, 104 mph (167 kan/h) at 
sea level. Time to 9,840 ft (3.000m), 15min. Empty 
weight, 706 lb (320 kg). Loaded weight, 1,058 Ib 


(Above) An Nie 11 of the Romanian Army's 3rd Fighter 
‘Sqn, September 1917, and (below) an Nie 11 licence- 
‘built by Nieuport-Macchi in Italy. 


(480 kg), Span, 24 ft Bin (7.8% 
(5,64 m). Height, 7 f¢ 10! 
143.16 sq fe (13,30 1) 


2m). Length, 18 ft 6in 
in (2,40 m). Wing area, 


NIEUPORT 12 France 


A larger, more powerful derivative of the Nie 10, the Nie 
12 was conceived as a two-seat reconnaissance fighter 


‘The Nie 12bis (above) was an improved Nie 12 which 
appeared in 1916 with an uprated Clerget engine. 


The Nie 12 (above and below) was fundamentally a 
larger and more powerful derivative of the Nie 10. 


Soon after its service début with the Aviation Militaire 
it was successfully operated as an escort fighter 
Powered by a 110 hp Clerget 9B rotary, the Nie 12 had 
an armament comprising a single machine gun on a 
ring mounting in the rear cockpit, this sometimes being 
supplemented by a forward-firing gun braced to the 
upper wing. Produced in considerable numbers in 
France for the escort role and supplied to the Imperial 
Russian Air Service, the Nie 12 was also licence-built in 
the UK by William Beardmore for the RNAS. The Beard: 
re-built Nie 12s featured an extended lower wing. 
some having full engine cowlings and fixed fin and 
plain rudder replacing the Nieuport balanced rudder 
Forty Nie 12s were transferred to the Royal Flying 
Corps. In 1916, an improved two-seat fighter version, 
the Nie 12bis with a 130 hp Clerget 9, was introduced 
by the Aviation Militaire. The following data relate to 
the 110hp model. Max speed, 91 mph (146 km/h) at 
6,560 ft (2 000 m). Time to 6,560 ft (2 000 m), 14.25 min 
Empty weight, 1,213 tb (550 kg), Loaded weight. 
1,874 lb (850 kg). Span, 29 ft 6 in (9,00 m). Length, 22 ft 
41153 in (7,00 m). Height, 8 ft 10M in (2,70 m), Wing area, 
236.81 sq fr (22,00 m") 


NIEUPORT 16 


Fundamentally the Nie 11 adapted to take the more 
powerful Le Rhone 9J rotary engine of 110 hp, the Nie 16 
was faster, but, retaining the wing area of its pre- 
decessor, its higher wing loading adversely affected its 
handling characteristics and it was nose heavy, The 
standard overwing Lewis gun remained the normal 
armament, but some Nie 16s had the gun mounted on 
the forward decking and synchronised by the Alkan 
mechanism to fue through the propeller. Additionally, 
eight Le Prieur rockets could be carried on the inter 
plane struts. The Nie 16 began to appear in the early 
spring of 1916, supplementing and then replacing the 
Nie 10s and tis. It was ordered by the RNAS, which 
transferred 17 of the Nie 16s to the RFC from 18 Mi 
1916, the latter subsequently ordering more and taking 
4t least 26 into its inventory. Small numbers were de- 
livered to Belgium and it was licence-built by Dux in 
Russia. Its service life was comparatively brief as it was 
soon succeeded by the superior Nie 17, Max speed, 
103 mph (165 km/h) at sea level. Time to 9,840 ft 
(3.000 m), 10.16 min. Empty weight, 827 Ib (375 kg) 
Loaded weight, 1,213 Ib (50 kg). Span, 24 ft 8 in 
(7,52 m). Length, 18 ft 6 in (6,64 m). Height, 7 ft 1014 in 
(240 m), Wing area, 143.16 sq ft (13,30 m*) 


France 


ch 


(Below) An Nie 16 with eight Le Prieur rocket missiles 
attached to the wing interplane struts, 


NIEUPORT 


‘An Nie 17 (above) of the RFC, this particular example 
serving in Palestine with No 111 Squadron. 


Appearing mid-1916, the Nie 17 rapidly established 
itself as an outstanding fighter, Although it retained 
the basic geometry and proportions of the Nie 11. and.16, 
it Was a new, somewhat larger and more refined air 
craft. Most Nie 17s were powered by either the Le 
Rhone 9Ja of 110 hp or 9b of 120 hp, but a few of the 
earliest had the 110 hp or 130 hp Clerget. At some time 
in 1916, the Nie 17 equipped every fighter escactrille of 
the Aviation Militaire, and atleast one naval unit, Many 
of those in French service had a synchronised Vickers 
gun, while the substantial number supplied to the RFC 
wore armed with a Lewis gun on a Foster overwing 
mounting, One hundred and fifty were built in Italy by 
Nieuport-Macchi, and the Nie 17 was supplied to Bel 
gium and Russia. Twenty were also supplied to the 
Netherlands and two to Finland, and, in September 
1917, the American Expeditionary Force received 75 
fighters of this type. A classic design, the Nie 17 was to 
Serve as a basis for a number of later types, Max spoed, 
103 mph (165 km/h) at sea level, Time to 9,840 ft 
(3.000 m), 11,5 min. Range, 155 mls (250 km), Empty 
weight, 627 1b (375 kg), Loaded weight, 1,235 1b 
(560 kg). Span, 26 ft 91n (8,16 m). Length, 19 ft 0in 
(5,80 m). Height, 7 ft 10 in (2,40 m). Wing are 
158.8 sq ft (14,75 m*) 


NIEUPORT 17z1s 


Despite a preference for the Le Rhdne engine to the 
Clerget on the part of Gustave Delage, amodified Nie17 
appeared late in 1916 with a 130 hp Clerget and full: 


France 


(Above) The Nie 17bis saw only limited French service, 
‘but was used in some numbers by the RNAS, 


NIEUPORT 


length fuselage side fairings as the Nie 17bis. Seeing 
only limited French service, the Nie 17bis was ordered 
by the RNAS, both from the parent company and from 
British Nieuport & General Aircraft, some 80 eventually 
being delivered to the British service. Most RNAS Nie 
17bis Aghters mounted both a synchronised Vickers 
gun and an overwing Lewis gun, but the type failed to 
attain expectations, and later British Nieuport con- 
tracts for 100 alrcraft were cancelled. Replaced in first 
line use by the Camel from June 1917, the Nie 17bis was 
relegated to the training role. Max speed, 118 mph 
(190 km/h) at sea level. Loaded weight, 1,263 1b 
(873 kg), Span, 26 ft 9in (8,16). Length, 19 ft Oin 
(5,80 m). Height, 7 ft 10in (2,40 m). Wing area 
158.8 8q ft (14,76 mr"), 


(Below) The Nie 17bis which appeared late in 1916. 


NIEUPORT Trtane France 


During 1915, Gustave Delage had fitted a Nieuport 10 
fuselage with triplane wings of unusual fore-and-aft 
‘geometry for experimental purposes, the arrangement 
being patented on 10 January 1916, Progressive de- 
velopment led, later in 1916, to an event more unortho- 
dox triplane arrangement in which the middle wing, 
attached to the forward ends of the upper fuselage 
Jongerons, was foremost and the upper wing rearmost, 
Utilising a Nie 17 fuselage, powered by a 10 hp Le 
Rhone engine and armed with a single synchronised 
Lewis gun, this triplane was officially tested late in 
1916, but was not ordered for the Aviation Militaire, 
and, in consequence, received no official SFA type de 
signation, One example armed with a Vickers gun was 
‘acquired for evaluation by the RFC on 26 January 1917, 
butts flying characteristics were found to be unaccept 
able, The RNAS also acquired one example in March 
1917, this differing in having a Nie 17bis fuselage anda 


‘The first of the extraordinary Nieuport triplanes (above 
and below) with centre wing foremost. 


- 
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‘The second Nieuport triplane (above), the unusual 
configuration proving to offer poor handling. 


130 hp Clerget engine. Although allotted to No 11 
(Naval) Sqn, it had been discarded by 27 June 1917. The 
following data relate to the 110 hp version. Max speed, 
110 mph (176 krn/h) at 3,000 ft (916 m). Time to 10,000 tt 
(3.050 m), 13.6 min. Empty weight, 919 lb (417 kg). 
Loaded weight, 1,386 Ib (629 kg). Span, 26 ft 3% in 
(8,01 m). Length, 19 ft 2% in (6,85 m). Height, 7 ft 5 in 
(2.26 m). Wing area, 143.16 sq ft (13,30). 


NIEUPORT 18 France 
Despite being assigned an official SFA designation, the 
Nie 18 single-seat fighter sesquuiplane powered by an 
80 hp Le Rhone 9C rotary apparently failed to attain 
service status and little is recorded of this type. Its ex- 
ternal appearance suggested that it was a derivative of 
the Nie 11, the fuselage and tail assembly of the earlier 
type being mated with a wider-track undercarriage and 
a wing cellule with revised bracing geometry, the 
\Vetype interplane struts having a pronounced outward 
rake, A contemporary manual quoted the wing area of 
the Nie 18 as 13,00 mr" (139.9 sq ft) which was possibly a 
rounded figure 


‘The Nie 18 (below) was an Nie 11 derivative, but failed 
to attain production status 


NIEUPORT 20 


By mid-1916, the RFC in France possessed a small num 

ber of Nieuport two-seaters in which the 110hp Le 
Rhdne engine had replaced the 110 hp Clerget of the 
standard Nie 12. This version of the two-seat fighter 
was apparently built in small numbers only for the RFC 
with the SPA designation Nie 20. By early August 1916. 

30 had been allotted to the RFC by the French authori 

tes, the first two production aircraft being delivered on 
16 September 1916, Anxiety to secure as many Nieuport 
single-seaters as possible led to a reduction in Nie 20 
deliveries, only 21 being supplied to the RFC, with 
which the type saw limited operational use. Max 
speed, 98 mph (157 km/h) at sea level. Time to 6,560 ft 
(2.000 m), 12.05 min. Empty weight, 999 Ib (453 kg) 

Loaded weight, 1,658 lb (752 kg), Span, 29 ft 6 in 
(9,00 m). Length, 22 ft 11% in (7,00 m). Height, 8 ft 
104 in (2,70 m), Wing area, 236.8 sq ft (22,00 mr’). 


‘The Nie 20 (below) was a two-seater manufactured in 
‘comparatively small numbers for the RFC. 


NIEUPORT 21 


Although apparently intended as a fighter trainer, the 
single-seat Nie 21 was flown operationally asa fighter 
in French escadrilles, Fundamentally a variant of the 
Nie17 in which the 110 hp Le Rhone 9J gave place to the 
80 hp Le Rhone 9C, the Nie 21 was built in considerable 
numbers, and, because many were fitted with a horse- 
shoe-form engine cowling, it was frequently mistaken 
forthe Nie 11. It had the larger wings and bracing geom 
etry of the Nie 17, however, and in RNAS service (at 
Jeast five being acquired) it was known confusingly as 
the Nie 178, The Nie 21 was supplied to Russia, and, 
from September 1917, 181 were acquired by the US Air 
Service for training duties. At least one was tested with 
the 90 hp Le Rhone 9Ga engine. Max speed, 94 mph 
(150 km/h) at sea level. Time to 9,840 ft (3 000m), 
15.7 min. Empty weight, 705 1b (320 kg). Loaded 
weight, 1,091 Ib (495 kg). Span, 26 ft 9 in (8,16m) 
Length, 19 ft 8\¢ in (6,00 m). Height, 7 ft 101n (2,40 m) 
Wing area, 158.77 sq ft (14,75 1°) 


France 


‘The Nie 21, that below being a replica with some 
‘genuine components in Brazil's Museu Aeroespacial. 


‘The Nie 23 (above) served side-by-side in French 
escadrilies with the fundamentally similar Nie 17. 


‘The Nie 23 differed from the Nie 17 in comparatively 
minor respects. A new form of interrupter gear for the 
Vickers gun led to the weapon's installation slightly to 
starboard of the centreline and dictated some internal 
structural changes, There were minor modifications to 
the upper wing and the 120 hp Le Rhone 9Jb rotary was 
adopted as standard. The Nie 23 was used side by side 
with the Nie 17 in French escadrilles and was licence- 
built by Dux in Russia where it became the most 
numerous Nieuport serving with the Imperial Russian 
Air Service. It was supplied to Belgium and at least 80 
were delivered to the RFC with which it entered service 
mid-March 1917. in British squadrons, replacement of 
the Vickers by a Foster-mounted Lewis gun rendered 
distinguishing Nie 23 from Nie 17 almost impossible 
Max speed, 103 mph (165 km/h) at sea level. Time to 
9,840 ft (3 000 m), 11.5 min. Empty weight, 827 1b 
(375 kg). Loaded weight, 1,236 Ib (560 kg). Span, 26 ft 
9in (8,16 m). Length, 19 ft O84 in (5,80 m). Height, 7 ft 
10m (2,40 m). Wing area, 158.77 sq ft (14.75 m*) 
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NIEUPORT 17s1s 


(DerrvatIvE 1) France 


Nieuport single-seat fighter prototypes were 
humerous, but apparently undesignated — no record of 
their chronology having apparently survived. One that 
‘appears to have been related to the Nie 17bis and which 
has been described incorrectly as the Nie 25 was a Cler 
‘get-powered fighter with a faired fuselage like that of 
the Nie17bis. This was mated to an upper wing lacking 
sweepback and a wooden fin and plain rudder rather 
than the characteristic Nieuport steel-tube balanced 
rudder. Setting this prototype apart from other Nieuw 
Ports was its immense cdne de penetration mounted as 
a stationary fairing ahead of the propeller. It may con- 
ceivably have had a 160 hp Clerget 9Bd rotary engine, 
‘but this is uncertain. 


‘An Nie 17bis derivative (below) featuring an enormous 
stationary “céne de penetration’. 


NIEUPORT 1781s 


(DERIVATIVE 11) France 
By early November 1916, Nieuport had built and flown a 
single-seat fighter prototype reported to be “practically 
‘the same as" the Nie 17bis, but powered by a 150 hp Le 
Rhone engine, Its assumed - though without positive 
evidence that this was the prototype featuring a Le 
Rhone engine enclosed by an unusually long-chord 
cowling. Having an Nie 17bis-type faired fuselage. it 
possessed vertical tail surfaces of generally similar pro- 
file to thoae of the Clerget-engined Nie 17bis derivative 
(see previous entry) with the exne de penetration, but 
with a horn-balanced rudder and a new tailplane and 
elevator assembly. The upper wing was mounte 

two inverted Veo-type cabane struts and the Vickers 
gun Was mounted on the port upper Jongeron. It would 
seem likely that this aircraft was an early prototype for 
the Nie 24 


(Below) A further prototype evolved trom the Nie 17bis 
featuring a long-chord engine cowling, 


NIEUPORT 
(Hispano-Surza) 


Construction began early in November 1916 of a new 
single-seat Nieuport fighter “designed to compete with 
the SPAD" and powered by a 150 hp Hispano-Suiza 
water-cooled engine with a circular frontal radiator. A 
contemporary report stated that ‘the empennage, rud- 
det and elevators are all covered with three-ply wood 
and fabric", and indicated that ‘"M Delage expects 
great things of this machine”. The Hispano-Suiza 
powered prototype was a clean and elegant aircraft, 
with a faired fuselage and close coamings around the 
cockpit. The lower wing was broader in chord than that 
of preceding Nieuport fighters, but the fact that this 
prototype was not developed beyond the Might test 
stage suggests that its performance offered an insuff 


cient improvement on that of the similarly-powered 
SPAD $.VIL 


An Hispano-Suiza-engined Nieuport prototype (below) 
‘was “designed to compete with the SPAD”. 


(Above) An Nio 24 of Escadrille N.91, and (below) a 
reserved example with Nungesser emblem in USA. 


NIEUPORT 


INSLO) 


Nie 24s (above, top) of Escadrille N.91, Aviation 
‘Militaire, 1917, and (immediately above) with a USAS 
Construction (training) Sqn, France, early 1918, 


Yet a further refinement of the basic Nie 17/17bis series, 
the Nie 24 employed a new asrofoil section, was fitted 
with a wooden tail unit and was powered by a 130 hp 
Le Rhone 9Jb rotary. Official trials in February and 
March 1917 of an aircraft designated Nie 24 produced 
results not significantly better than those of the Nie 17 
‘and 23, Nevertheless, the Nie 24 was ordered in quan 
tity and was in service with French escadrilles in Jun 
1917. The fact that the Nie 24 was, in the event, pre: 
~ecied operationally by the Nie 24bis suggests that 
some problems delayed the service début of the earlier 
model. A few Nie 24s were supplied to the RFC in the 
summer of 1917, others were supplied to Russia, a total 
of 121 was acquired by the USA in November 1917, and 
production of 77 was undertaken by Nakajima in Japan 
from 1921/22 as the Ko-3 fighter-trainer with the 80 hp 
Le Rhone engine. Max speed, 109 mph (176 km/h) at soa 
Jevel, Time to 9,840 ft (3 000 m), 9.4 min. Empty woight, 
783 lb (355 kg). Loaded weight, 1,206 lb (547 kg), Span, 
6 ft in (8,21 m), Length, 19ft 3 in (6,87 m), Hoxght, 
7ft 10 in (2,40 m). Wing area, 168.77 sq ft (14,75 m'), 


NIEUPORT 24p1s France 
Procisely why the Nie 24bis preceded the Nie 24 in 
operational service has never been satisfactorily ax 
plained. However, the Nie 24bis had something of the 
Appearance of a stop-gap hybrid in that the elegant ver 
tical tail, comprising fixed fin and horn-balanced rud 
der, adopted for the Nie 24 was discarded in favour of 
the balanced rudder of such types as the Nie 17bis. It 
seems likely that problems had been encountered with 
the manufacture or strength of the new vertical tail, 
fand the earlier form had been retained while these 
were being resolved. With its fully-faired fuselage, the 
Nie 24bis therefore resembled the Nie 17bis with a 
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NIEUPORT 


‘The Nie 24bis (above) actually preceded the Nie 24 
into service and closely resembled the Nie 17bis. 


130 hp Le Rhone 9Jb in place of the similarly rated Cler- 
get. It is also assumed that the Nie 24bis had the new 
aerofoil section adopted for the Nie 24, Normal arma: 

ment comprised a single synchronised Vickers gun, 

while thoge delivered to the RFC ~ which service re- 

ceived at least five ~ conservatively retained the un- 

synchronised overwing Lewis gun. The American Ex- 

peditionary Force received 140 Nie 24bis fighters and 
the type was manufactured in Russia by Duks from 1917 
‘until 1920, In service with France's Aviation Militaire, 
the Nie 2dbis was rapidly superseded by the Nie 24 

‘Max speed, 106 mph (170 km/h) at sea level. Time to 
9,840 ft (3.000 m), 9.66 min. Loaded weight, 1,225 Ib 
(556 kg), Dimensions as for Nie 24. 


NIEUPORT 25 


France 


‘The Nie 25 was essentially a re-engined Nie 24, that 
Uilustrated being flown by Charlos Nungesser. 


Gustave Delage retained an affection for the Vee-strut 
ted sesquiplane that exceeded the basic design’s real 
sable potential, and the Nie 25 apparently represented 
the ultimate variant, at least in respect of engine 
power, The Nie 25 was essentially a Nie 24 airframe 
‘adapted to take a 200 hp Clerget 11E 11-cylinder rotary. 
Armament consisted of a single synchronised Vickers 
un. 'This type is believed to have first flown in July 
1917, possibly initially with a 150 hp Clerget 9Bd 
engine, and the fact that it had an SPA type number 
suggests that series production was contemplated. 
However, the Clerget 11E was beset with difficulties 
‘and it was presumably for this reason that the Nie 25 
‘was not built in quantity. One example was flown by 
Charles Nungesser and bore his colourful personal 
markings, Time to 9,840 ft (3.000 m). 8.0 min. No other 
data available for publication. 


NIEUPORT 27 


Despite receiving a new SFA designation, the Nie 27 
differed from the Nie 24 only in having an articulated 
two-part undercarriage axle and simplified tallskic 
similar to those of the Nie 25. The standard engine re- 
mained the Le Rhone 9Jb or 9Jby of 120 hp and 130 hp 
fespectively, and the single synchronised Vickers gun 


France 


‘The Nie 27 (below) was the last Vee-strutted Nieuport 
sesquiplane to achieve operational status. 


Key to Nieuport 27 
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Nie 27s above, top) of the Italian 81° Squadriglia, 
summer 1917, and (immediately above) of No 1 Sqn, 
AFC, at Builleul, France, in October 1917, 
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was retained, The last Vee-strutted Nieuport sesqui 
plane to see operational service, the Nie27 attained use 
with French escadrilles during the summer of 1917, but 
‘was rapidly outmoded, At least 87 were supplied to the 
RFC, which was not to withdraw this type finally until 
20 April 1918, long after the Nie 27 was outclassed on 


(Below) The Nie 27 was a further Nie 24 derivative. 


the Western Front. It was used in quantity by Italy, and, 
in November 1917, a total of 287 Nie 27s was acquired 
by the US Ait Service for the fighter training role. In 
Japan, Nakajima built 25 Nie 27s in 1923, and these 
served in the Imperial Army as fighters with the same 
Ko 3 designation as the Nie 24s. Max speed, 107 mph 
(172 km/h) at sea level. Time to 9,840 ft (3 000 m), 
9.42 min. Loaded weight, 1,179 ib (536 kg). Span, 26 ft 
11in (8,21 m), Length, 19 ft 3in (5.87 m). Height, 7 ft 
10in (2,40 m), Wing area, 158.77 sq ft (14,75 m") 


NIEUPORT 27 (Dertvative) France 


(Above) The Nie 27 derivative prototype which used 4 
biplane rather than sesquiplane configuration, 


rotary engine and Vee-type interplane strut. Retaining 
the Nie 27 fuselage, tail surfaces, undercarriage and, 
apparently, the 130 hp Le Rhone 9Jby engine, this pro- 
totype in fact departed from the sesquiplane arrange 
ment in adopting a two-spar lower wing of broader 
chord. The Vee-type struts featured broad apices to 
provide appropriate pick-up points. Armament con- 
sisted of paired synchronised 7,7-mm guns. 


NIEUPORT 28 


Marking the final abandonment by Gustave Delage of 
the Vee-strutted sesquiplane configuration, the Nie 28 
was an elegant fighter of conventional biplane con 

figuration with parallel interplane struts. Powered by a 
150 hp Gnome Monosoupape 9N rotary, the Nie 28 was 
initially fitted with a single 7,7-mm Vickers gun. A pro- 
totype was flying in June 1917 with pronounced dihe 

dral on the upper wing, an abbreviated cabane and no 
dihedral on the lower wing. At least one other aircraft 
was flown with this configuration, The upper wing 
arrangement proved unsuccessful, and, in mid 

October, the aircraft was tested with a raised upper 
wing from which dihedral was eliminated. This 


France 


‘The “diédre total’ prototype of the Nie 28 (above) with 
Pronounced dihedral and abbreviated cabane. 


(Above and below) The “demi-diédre" production Nie 
28 with 1.5-deg dihedral and deeper cabane. 


On 22 October 1917, Gustave Delage’s Vee-strutted ses- 
quiplane fighter was described in the following terms 
by General Pétain: “The Nieuport is inferior to all 
‘enemy aircraft. It is essential that it be withdrawn very 
soon from all the escadrilles at the Front.” Whether a 
Prototype apparently derived from the Nie 27 and in- 
tended to overcome that fighter’s shortcomings made 
its début before or after Pétain’s condemnation is not 
Tecorded, but it would seem to have represented Del- 
age's very last attempt to keep alive the combination of 
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arrangement was, in turn, superseded a month later by 
‘a compromise which retained the wing position but 
adopted 1.8 deg dihedral for the upper wing, and this 
‘was standardised for production. The single-gun arma 
ment was deemed inadequate and a second Vickers 
gun was attached to the fuselage portside. The Nie 28 
‘was not adopted by France’s Aviation Militaire, but it 
was aoquired for the American Expeditionary Force. 
which received 297 from March 1918. Unpopular for its 
tendency to shed its wing fabric at high speeds or 
during high-g manoeuvres, the Nie 28 was found to be 
no match for the Fokker D VII and was withdrawn after 
four months of unsatisfactory service, Twelve were 
acquired by the US Navy, 16 by Switzerland and a few 
by Greece, Max speed, 123 mph (198 km/h) at 6,560. 
(2.000 m). Time to 6,560 ft (2000 m), 5.5 min. Range, 
248 mis (400 km). Empty weight, 961 Ib (436 kg) 
Loaded weight, 1,639 Ib (698 kg). Span, 26 ft 9¥4 in 


(8,16 m), Length, 21 ft On (640m). Height, 8 ft 2¥2 in 
(2,60 m). Wing area, 172,23 sq ft (16,00 m*) 
NIEUPORT (Ctercer 11E) France 


‘The Clerget E-powered Nieuport fighter (above) that 
‘was under test in France late in 1917, 


By 1 December 1917, Nieuport was flying the prototype 
of an enlarged development of the Nie 28 powered by a 
200 hp Clerget 118 11-cylinder rotary and carrying an 
armament of twin 7,7-mm Vickers guns. Compared 
with the Nie 28, this prototype had larger dimensions 
overall ~ the wing area being increased by 63.82 sq ft 
(6,00 m*) ~ wings rigged with appreciable dihedral and 
a cutback wing centre section to improve the pilot's 
upward view. To what extent the development prob- 
loms suffered by the Clerget 11E engine affected this 
prototype is not known, but the aircraft had been aban 
doned by 1 May 1918, Max speed, 124 mph (200 knw/h) at 
19,126 ft (4 000 m). Time to 13,126 ft (4 000 m), 12 min, 
Endurance, 2.5 hrs, Empty weight, 1.168 Ib (530 kg). 
Loaded weight, 1,874 1b (850 kg). Wing area 
226.05 sq ft (21,00 m*). 


NIEUPORT Monocoaur 


In parallel with the Clerget 11E-engined prototype, 
Nieuport produced the company's first monocoque 
fighter, this being zeported to be ready for testing on 1 
December 1917, With an appearance suggesting a close 
relationship with the Nie 28, this prototype was 
powered by a 165 hp Gnome Monosoupape 9N rotary 
engine enclosed by a bulbous cowling and carried an 
armament of a single 7,7-mm Vickers gun to port of the 
tandem faired, centreline struts forming the cabane. 
The wooden monocoque fuselage was characterised 
by extremely clean lines and the tail surfaces were of 
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(Above) One of 14 Nie 28s procured for tuitional tasks 
by the Swiss Fliegertruppe and used in 1923-20. 


The Nieuport monocoque fighter (above) was tested 
‘early in 1918, but had been abandoned by April. 


basically similar geometry to that adopted for the Inter 
Nie 29. The monocoque prototype had apparently been 
abandoned by April 1918, by which time a second air 

craft had been tested with a 170 hp Le Rhone 9R. Per 

formance was only marginally better than that of the 
Nie 28 and neither Monosoupape 9N ot Le Rhone 9R 
was satisfactory. It is probably for these reasons that 
further development of the first Nieuport monocoque 
fighter was not pursued. Max speed (Le Rhone), 

123 mph (198 km/h) at 6,560 ft (2 000m). Time to 
9,840 ft (3 000 m), 7.33 min, Endurance, 2.25 hrs. 

Loaded weight (Monosoupape). 1.411 Ib (640 kg) 


NIEUPORT Monoptane France 
In October 1917, Nieuport had a prototype fighter mono- 
plane under construction with the aim of combining the 
structural simplicity and reduced drag of this config. 
uration with a reasonable downward view for the pilot 
‘The shoulder-mounted wing was braced by substantial 
lift struts attached to a rigid undercarriage structure in: 
corporating a substantial spanwise surface of broad 
chord and streamline section. Glazed cut-outs in the 
wing roots gave the pilot some downward view and the 
wings and faired fuselage were fabric-covered 
Powered by a 150 hp Gnome Monosoupape ON rotary. 
the monoplane is presumed to have flown at the end of 
1917 or beginning of 1918, at which time a second proto: 
type with a 180 hp Le Rhone 9R was scheduled to fly 
about the end of January. The latter embodied some re- 
vision of the wings, which introduced inverse taper on 


‘The Nieuport monoplane of 1917 in initial form (above) 
and in its second form (below). 


the inboard trailing edges, and an extended fin. As of 1 
May 1918, the Monosoupape-powered prototype was 
stl under test, while the prototype with the Le Rhone 
had been abandoned. Armament comprised two syn- 
chronised 7,7-mm Vickers guns. Although the mono: 
plane was not officially accepted, it represented the 
first Nieuport application of the configuration that was 
later to be greatly refined as the Nie 31. The following 
data is based on manufacturer's estimates. Max speed, 
137. mph (220 kin/h) at 13,126 ft (4.000 m). Time to 
13,125 ft (4.000 m), 13 min. Endurance, 2.0 hrs, Empty 
weight, 956 Ib (433 kg). Loaded weight, 1,565 1b 
(703 kg). Wing area, 188.37 sq fe (17,50 m’). 


NIEUPORT 

(Lorratne-Dietricu) France 
The rotary engine having reached Its development 
limut by late 1917, Gustave Delage turned his attention 
to stationary engines, and, on 23 October 1917, it was 
reported that a Nieuport fighter with a Lorraine 
Dietrich water-cooled eight-cylinder Vee engine was 
under test, Fitted with elthera240 hp Lorraine-Dietrich 
8Bb or 275 hp 8Bd, this was a somewhat ungainly air 
craft, with a large gap and an aft-positioned cockpit, 
Forward view was impaired by large fairings over the 
engine cylinder blocks with the radiator mounted be 
tween them. Although this prototype was undergoing 
what were described as. “acceptance tests" at Villa 
coublay, it was evidently discarded in favour of a simi 
lasly-powered, but more refined, prototype which, 
according to one report, was to be ready at the end of 


(Above) The first and (below) the socond of the 
Lorraine-Dietrich-engined Nieuport prototypes. 


January 1918, This differed markedly from its predeces: 
sor, having equi-span sweptback wings of increased 
area, horn-balanced ailerons on both upper and lower 
mainplanes, a larger vertical tail and the radiator te- 
positioned in the wing centre section. It is reasonably 

ain that the engine was the 275 hp Bd and flight 
testing was reported to be continuing late in April 1918 
Previously, in February, time to 6,560 ft (2.000 m) had 
been recorded as 6.66 min and to 13,126 ft (4.000m) as 
16.5 min, An early estimate of maximum speed with a 
Lorraine-Dietrich engine of 220 hp was 137 mph 
(220 kxnv/h) at 13,126 ft (4.000 m). The following data for 
weights ate estimated. Empty weight, 1,179 lb (535 kg): 
Loaded weight, 1.8741b (850kg). Wing area, 

226.05 sq ft (21,00 m*). 
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NIEUPORT 
(Hispano-Suiza) France 
Produced in parallel with the second Lorraine-Dietrich- 
engined prototype, a vittually identical airframe was 
fitted with one of the first 200 hp Hispano-Suiza eight 
cylinder water-cooled engines and was reported to be 
incourse of testing on 1 May 1918. As the prototype was, 
fitted with two 7, 7-mam Vickers machine guns it was ob 
viously not merely a test vehicle for the HS 8Fb engine 
Which it was intended to install in the Nie 29 and the 
prototype of which was nearing completion. Much was 
expected of the Nie 29 at that time, and it would have 
been logical for the Nieuport company to have aban- 
doned its first 300 hp Hispano-Suiea-engined fighter in 
order to concentrate on the more advanced and refined 
monocoque-type fighter. That is as may be, but de- 
velopment of the former would seem to have been dis 
continued by the time that the Nie 29 entered flight 
test, The following data are based on manufacturer's 
estimates, Max speed, 143 mph (230 km/h) at 13,126 ft 
(4.000 m). Time to 13,126 fe (4.000 m), 10 min, Endu 


rance, 2.5 his. Empty weight, 1,323 lb (600 kg). Loaded 
weight, 2,094 Ib (950 kg). Wing area, 226.05 sq ft 
(21,00 m*) 


Under test in May 1918, the Hispano-Suiza-engined 
prototype (below) was overtaken by the Nie 29, 


NIEUPORT 29 


Flown for the first time early in June 1918, the Nie 29 
combined several features previously tested by Gu: 
tave Delage on earlier prototype fighters. A nominally 
staggered two-bay equl-span biplane powered by a 
300 hp Hispano-Suiza 8Fb eight-cylinder water-cooled 
engine and carrying an armament of two 7,7-mm Vick: 
ers guns, the Nie 29 featured a wooden monocoque 
fuselage (thin tulip wood strips glued in spirals in alter 
nating directions) and fabric-covered wings. An initial 
series order on behalf of the Aviation Militaire was 
placed in 1920, the first being delivered on 11 February 
1921, A variant referred to as the “Nie 29 Type 22 m’ 
with wing area reduced by 53.82 sq ft (5,00 m") was 
displayed at the Salon de I’Aéronautique in December 
but did not attract a production contract, Another 
variant, with a Gnome 9N rotary engine, was identified 
4s the Nieuport 29G. With the death of Louis Nieuport, 
the Etablissements Nieuport amalgamated with the 
Astra concern in 1921 to become Nieuport-Astra, and 
subsequent to the commencement of production de- 
liveries of the Nie 29, Nieuport aircraft were restyled 
Nieuport-Delage, the new fighter thus becoming the 
Ni-D 29. The Aviation Militaire strength peaked at 25 
escadrilles equipped with this type in 1925, In excess ot 
260 were built by Niouport-Astra, Schreck, Levasseur, 
Potez, Bleriot, Letord, Farman and Buscaylet, the ex 
cellent manoeuvrability and sturdiness of the Ni-D 29 
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NIEUPORT 


(Above and below) The Nie (later Ni-D) 29 was built in 
substantial numbers in five countries. 
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attracting considerable foreign attention. Several were 
exported to Argentina, 21 were supplied to Belgium 
(where 87 more were built by SABCA). six were 
ivered as pattern aircraft to Italy (where 80 were built 
by Caproni and 96 by Macchi) and one as a pattem air 
craft to Japan. In this last-mentioned country, no fewer 
than 608 were built by Nakajima with the designation 
Ko-4 for the Imperial Army between 1923 and 1932 
these remaining in service until 1933, and seeing ex 
tensive use during the Manchurian and Shanghai con: 
ficts. Twenty were sold to Spain (where 10 more were 
licence-built) and nine went to Sweden. Max speed, 
147 mph (236 km/h) at sea level. Time to 16,405 ft 
(5000 m), 14 min. Endurance, 2.6 hrs, Empty weight. 
1,874 Ib (850 kg). Loaded weight, 2,623 Ib (1190 kg). 
Span, 31 ft 2in (9,50 m). Length, 21 ft 1% in (6,44 m). 
Height, 8 ft 8% in (2,66 m). Wing area, 290.63 sq ft 
(27,00 m*) 


NIEUPORT 31 France 
Developed in 1918 to a slightly later timescale than the 
Nie 29, the Nie 31 was a refined derivative of the earlier 
monoplane prototypes from which, configurationally, it 
differed primarily in having an enlarged spanwise auxi: 

Mary serofoll surface. Technically a sesquiplane, but 
effectively a shoulder-wing monoplane, the Nie 31 (also 


‘An NE-D 29 of the Escadrille Lafayette, part of the 35° 
Régiment d’Aviation Mixte. 


referred to as the Nie 31 Rh indicating the engine type) 
was powered by a 180 hp Le Rhone 9R nine-cylinder 
rotary and was tested during the course of 1919. The 
wing, which was of exceptionally broad chord, incor- 
porated substantial cut-outs at the trailing-edge roots 
to provide the pilot with a measure of downward view 
‘The auxiliary surface braced beneath the fuselage pro 
vided attachment points for the inclined aerofoi-8e6: 
ion wing bracing struts. It also enclosed the undleroar 
riage axle and the upper portions of the wheels. The 
wooden monocoque fuselage was essentially similar to 
that of the Nie 29, and the intended armame 

sisted of two 7,7-mm Vickers guns. Development was 
abandoned despite excellent performance achieved on 
comparatively low power, possibly ax a result of the 
Totary engine being by consensus passe by this time 
Max speed, 143 mph (230 km/h). Endurance, 2.0 hia, 
Empty weight, 1,102 Ib (500 kg). Loaded weight 
1,720 lb (780 kg). Span, 28 ft 2% in (8,60 m). Length, 
21 ft 744 in (6,60 m). Height, 7 ft 10's in (2,40 m), Wing 
‘area, 193.76 5q ft (18,00 m’) 
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‘The Nie 31 (above and below), technically a 
sesquiplane, entered flight test during 1919, 
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NIEUPORT 32 (Rx) 


Intended for shipboard operation, the Nie 32Rh was a 
derivative of the Nieuport 29G which was, itself, a 
variant of the Hispano-engined fighter powered by a 
Gnome SN rotary engine. The Nieuport 32, which 
appeared in 1920 ~ at which time the French naval staff 
was planning construction of its first aircraft carrier — 
was allegedly the second Nieuport 29G airframe 
powered by a 180 hp Le Rhone SR rotary engine. The 
wooden monocoque fuselage was similar to that of the 
Nieuport 29, and while the two-bay wings were es 
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‘The Nie 32 (above) was essentially a shipboard 
derivative of the Nie 29, but was not ordered. 


Ually similar, long-span overhanging ailerons were 
adopted, No production order followed flight trials 
Max speed, 120 mph (194 km/h). Endurance, 4.0 hrs 
Empty weight, 1,329 lb (603 kg). Loaded weight 
1,889 Ib (857 kg). Span (excluding aileron overhang), 
31 ft 9%o in (9,70 m). Length, 21 ft 11% in (6,70 m). 
Height, 8 ft 1% in (2,48 m). Wing area, 322,93 sq ft 
(30,00 m*) 


NIEUPORT-DELAGE 37 


Flown for the first time in April 1923, but previously dis 
played statically during the Salon de l’Aéronautique 

December 1922, the Ni-D 37 single-seat fighter de: 
‘signed by E Dieudonné utilised a modification of the in 
novative design concept of the Nieuport 21. It wa 
fundamentally a shoulder-wing monoplane with a 
small foreplane braced beneath the forward fuss 
and enclosing the mainwheel axle and shock absorb 
ers. Entirely of wooden construction with a monocoque 
fuselage, the Ni-D 37 was powered by a 300 hp His 
pano-Suiza 8b with a Rateau turbo-supercharger. For 
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A general arrangement drawing (below) of the Ni-D 37 
‘exhibited (above) at the 1922 Paris Salon. 


NIEUPORT-DELAGE 42 France 
Early in 1923, a requirement was issued for a new 
seat fighter to meet which Gustave Delage and 
ft-Astra produced a design 
based on the Ni-D 42 racing monoplane (which was to 
win the Coupe Beaumont on 23 June 1924). Utilising the 
same monocoque fuselage as the racing aircraft ~ two 
tulip wood haif-shells joined horizontally - mated with 
a wing of paraso} rather than shoulder-mounted con 
figuration and of increased area, an enlarged vertical 
tailand anew tailplane, the fighter retained the Ni-D 42 
designation, being distinguished by the suffix C1 
(avion monoplace de chasse). The wing was of mixed 
construction with two duralumin spars, plywood ribs 
and fabric skinning, the engine was a 12-cylinder Vee 
water-cooled Hispano-Suiza 12Ha of 450 hp and arma: 
ment comprised two 7,7-mm Vickers guns in the fuse 
lage with provision for two wing-mounted 7,7-mm 
Dare guns. An extremely elegant aircraft, the Ni-D 42 
C1 was rolled out in the spring of 1924. Built in parallel 
the second prototype was completed as 4 two-seat 
fighter, the Ni-D 42 C2, Apart from the second cockpit, 
this differed from the single-seater in being of sesqui- 
plane configuration, a short-span wing of 45.75-sq ft 
(4,26-m*) area being added to the base of the fuselage. 
‘The Ni-D 42 C2 was displayed statically at the 1924 
Salon de I'Aéronautique, but was apparently not flight 
tested befor to single-seat configuration 
‘The additional wing was subsequently applied to the 
first prototype, the wheel track was increased, and the 
aircraft participated in the contest between the con 
tending prototypes which had formally commenced on 
5 July 1924, The contest extended over a year and the 
Ni-D 42 was declared the winner, official contracts for 
two and 26 aircraft being signed on 4 December 1925 
and 29 January 1927 respectively. Several were built 
and flown in advan main contract (one 
pating in a Turkish Air Force contest between 3 June 
and 19 July 1926). The third and fourth airframes were 
powered by the 450 hp Lorraine-Dietrich 12Eb and 
500 hp Hispano-Suiza 12Gb W-type engines as the Ni-D 
44 and 46 respectively, these being placed tenth and 
fifth among the competition finalists, Although pro- 
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‘The Ni-D 42 (above and below) was advanced for its 
time and progenitor of a long series of fighters, 


duced only in small quantity, the Ni-D 42 was the pro- 

nitor of a series of derivative fighters. Max speed, 
§ mph (266 kav/h) at 13,126 ft (4 000m). Time to 
16,408 ft (5 000 m), 13.05 min. Range, 248 mls (400 km). 
Empty weight, 3,040 1b (1379 kg). Loaded weight, 
3,986 Ib (1 808 kg). Span, 39 ft 4% in (12,00 m). Length, 
24 ft 7¥eim (7,50 m). Height, 9 ft 1046 in (3,00 m). Wing 
area, 317.54 5q ft (29,50m*), 
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NIEUPORT-DELAGE 43 


‘The Ni-D 43 (above) was developed to meet a two-seat 
shipboard fighter requirement and flew in 1924, 


Conceived by Robert Duhamel in collaboration with 
MM Albert Mary and Bonnemaison, the Ni-D 43 was 
submitted by Nieuport-Astra as the company's con 
ender for a two-seat shipboard fighter requirement, 
entering flight test in 1924. A two-bay biplane with 
ailerons on the lower wing only, the Ni-D 43 AMC2 
(Avion Marin Biplace de Chasse) teatured two abbre- 
viated, stepless floats which, attached by N-type 
struts, projected ahead of the fuselage and housed the 
mainwheels. The aft fuselage bottom was watertight, 
so that, after alighting on water (an option intended for 
‘emergency use only), the aircraft adopted a "three: 
point” attitude, keeping the propeller clear of the water 
and permitting taxying until retrieval, The Ni-D 43 was 
powered by a 600 hp Hispano-Suiza 12Hb 12-cylinder 
water-cooled engine and carried an armament of twin 
synchronised 7,7-mm Vickers guns and twin Lewis 
uns of the same calibre on a ring mounting. The sole 
prototype underwent competitive evaluation at Saint 
Raphaél in 1925, but the Levasseur P\L.S was selected 
to meet the requirement and further development of 
the Ni-D 43 was discontinued. Max speed, 124 mph 
(200 km/h) at sea level. Time to 19,685 ft (6000 m), 
40min. Endurance, 2.5 hrs. Empty weight, 3,704 Ib 
(1.680 kg). Loaded weight, 6,115 tb (2.320 kg). Span, 
41 ft 11%o in (12,80 m). Length, 32 ft 934 in (10,00 m). 
Height, 12 ft 74in (3,85 m). Wing area, 476,86 sq ft 
(44,30) 


NIEUPORT-DELAGE 44 


Alternative contenders to the Ni-D 42 submitted by 
Nieuport-Astra for participation in the 1923 programme 
chasseur monoplace were the Ni-D 44 and Ni-D 46, all 
three fighters possessing similar airframes, fuel capa 
city and armament, The Ni-D 44 differed fram the N-D 
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optimum view from the cockpit, the pilot was situated 
immediately aft of and above the engine an which the 
mudder pedals were placed, and the leading-edge wing 
roots were cut back to provide a measure of downward 
vision aft of the foreplane. Armament comprised two 
7:7-mm Vickers guns. Estimated performance included 
a maximum speed of 155 mph (250 km/h) at 22,965 ft 
(7000:m), but this was never attained during flight 
trials, the Ni-D 37 proving too heavy by comparison 
with more orthodox competitors. Furthermore, lack of 
the necessary heat-resistant alloys resulted in prob- 
Jems with the turbo-supercharger and further develop 
ment of both aircraft and turbo-supercharger was dis 
continued. Empty weight, 2,160 Ib (980 kg). Loaded 
weight, 3,153 Ib (1420 kg). Span, 38 ft 8's in (11,80 m) 
Length, 23 ft 5440 in (7,16 m). Height, 9 9 in (2,97 m) 
Wing area, 288.48 sq ft (26,80 m*) of which 54 sq ft 
(6,02 21’) provided by foreplane. 
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‘The NI-D 44 (above) was an alternative contender to 
the Ni-D 42 in the 1923 fighter programme. 


42 essentially in having a 450 hp Lorraine-Dietrich 12Eb 
12-cylinder W-type water-cooled engine with a frontal 

type honeycomb radiator. The Ni-D 44 was lighter than 
the NbD 42 from which it was derived, but offered in- 

ferior level speed and climb performance, and was, in 
consequence, rejected in favour of the latter. Max 
speed, 150 mph (241 knv/h) at sea level. Time to 16,405 ft 
(5 000 m), 15,23 min, Endurance, 2.0 hrs. Empty weight, 

2,576 lb (1 168 kg), Loaded weight, 3,796 Ib (1722 kg) 

Dimensions as for Ni-D 42 apart from overall length of 
23 ft 74 in (7,20 m). 


NIEUPORT-DELAGE 46 


Like the previously described Ni-D 44, the Ni-D 46 dif 
red from the Ni:D 42 essentially in the type of engin 
installed, this being a 500 hp Hispano-Suiza 12Gb 12 
cylinder W-type water-cooled unit with a similar 
honeycomb-type frontal radliator to that of the NI-D 44 
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One of a trio of fundamentally similar fighters, the Ni-D 
46 (above) was another 1923 programme contender. 


Carrying the same armament, it was 
Ni-D 42, as was also the Ni-D 44, but, again, level spe 
and climb performance were inferior to those of its pro- 
genitor which was adjudged the winning contender in 
the contest. The sole Ni-D 46 prototype was, infact, the 
fourth airframe of the series of 25 Ni-D 42s, manufac 
ture of which predated the official contract. Max speed, 
157 mph (252 km/h) at 3,280 ft (1000 m). Time to 
16,405 ft (5 000 m), 15.25 min, Endurance, 2,0 hrs. 
Empty weight, 2,632 Ib (1194 kg). Loaded weight. 
3,956 lb (1 794 kg), Dimensions as for Ni-D 42 apart from 
ovorall length of 23 ft 11% in (7,30 m), 
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NIEUPORT-DELAGE 48 France 
Conceptually similar to the Ni-D 42 apart from being of 
parasol monoplane rather than sesquiplane configura 
Vion and intended as a competitor in the 1926 pro 
gramme dle chasseurs Jégers, known unofficially as the 
Jockey” programme, the Ni-D 48 wa: own early 
in November 1926. Designed around a 400 hp Hispano: 
Suiza 12Jb 12-cylinder Vee-type liquid-cooled engine 
and carrying an armament of two 7,7-mm (0.303-in) 
synchronised machine guns, the Ni-D 48 was effec 
tively a sealed-down and refined Ni-D 42 with full-span 
ailerons and a citcular-section fuselage, there being no 
commonality between the types. Three Ni-D 48 air 
frames were built, the first of these being used for static 
load testing in October 1926, and the first flying proto 
type, the NED 48 No 1, underwent official trials during 
May-August 1927. The second flying prototype, desig 
nated Ni-D 48bis No 1, appeared in September 1927 
with a 600 hp Hispano-Suiza 12Hb engine, but offici 
tials in March 1928 revealed little performance im 
jent — apart from climb—over the Ni-D 62, which, 


‘The Ni-D 48 (above and below) was a lightweight 
fighter participant in the 1926 "Jockey" programme. 


by that time, was already 
the NI-D 48 prototype was flown to Etampos for uso as a 
trainer, and, in the summer of 1930, the Ni-D 48bis pro: 
totype was re-engined (ax the Ni-D 481) with a 240 hp 
Lorraine Algol Junior nine-cylinder radial as a civil 
aerobatic aircraft. The following data relate to the HS 
12Jb-powered Ni-D 48 No 1. Max speed, 171 mph 
(276 km/h) at sea lovel. Time to 16,405 ft (5 000 m), 
16.26 min. Endurance, 1.5 hrs. Empty weight, 2.275 Ib 
(1.032 kg). Loaded weight, 2,844 Ib (1290.kg). Span, 
32 ft 935 in (10.00 m). Length, 20 ft 11% in (6,40 m). Wing 
area, 197.85 sq ft (18,38 m") 


production, On 3 July 192 


NIEUPORT-DELAGE 52 France 
Evolved in parallel with the ND 62 (which see) as a 
progressive development of the Ni-D 42, the Ni-D 62 
was rolled out in prototype form during the closing 
weeks of 1927. Some pitch-up with consequent inad: 
vertent stalls and spins experienced with the ND 42 
had Jed to the introduction of a number of changes 
which were applied to both the Ni-D 62 and NI-D 62 
The chord of the main wing was adjusted to reduce 
area by 4.3sq{ft (0.4m) and the tailplane was en. 
larged. In the case of the Ni-D 2, a further change was 
reduction of 14.59 sq ft (1,35 m-) in the area of the aux 
iliary wing. Apart from this last-mentioned modifica 
tion, the ND 62 differed from the Ni-D 42 and the Ni-D 
62 in using light alloy tubing, rather than wood, for the 
wing ribs, and metal in place of tulip wood for the fuse: 
lage monocoque. The Ni-D §2 was thus, effectively, a 
metallised Ni-D 62, and retained the same 500 hp His 
ppano-Suiza 12Hb 12-cylinder Vee-type engine. The Ni-D 
52 was not ordered by the French government, which 
elected to procure the Ni-D 62 owing to its claser com: 


monality with the Ni-D 42 and consequent lower cost 
However, earlier in 1927, the Ni-D 42 had been pro 
nounced winning contender in a Concurso de Aviones 
held to select a new fighter for Spain’s Aviacion Militar, 
and the Spanish government procured a manufacturing 
licence for its Ni-D 62 derivative. The production pro: 
gramme was undertaken by the Guadalajara facility of 
La Hispano (later La Hispano-Suiza) which was 
awarded an order for 125 Ni-D 525 ~ subsequently 
known as “Hispano-Nieuports" ~ of which the first 34 
were assembled from component kits supplied by the 
parent company, deliveries to the A viacion Militar com 
mencing in 1929. The Hispano-built Ni-D 52 

from the prototype in replacing the Lamblin radiators 
with a single external Corominas chin-type radiator 
and its armament comprised two 7,7-mm machine 
guns, Ninety-one were entirely manufactured in Spain 
and at least 10 more were later assembled from 20 com 
1@5 also produced. When hostilities 
pain in July 1936, 48 remained in 
Government hands and eight were acquired by the 
Nationalists (to which three were later added when a 
government patrulla inadvertently landed at a 
Nationalist-held airfield), but most had been with: 


(Above) The prototype and (below) the series Ni-D 52 
which was manufactured under licence in Spain. 


An Hispano-built Ni-D 52 of the Spanish Republican alr 
arm, Battle of Guadalajara, March 1937. 
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‘This Ni-D 62 (above), relegated to training, winter 
1996-37, was restored to operational use in March 1937. 


drawn from operational use and relegated to the in’ 
structional role by the year's end. Max speed, 
162 mph(260 km/h) at 5,905 ft (1800 m). Time to 
16,406 ft (6 000 m), 13.5 min. Empty weight, 2,998 lb 
(1360 kg), Loaded weight, 3,968 lb (1800 kg), Span, 
39 ft 412 In (12,00 m). Length, 25 ft 0% in (7.64 m), 
Height, 9 ft 10/4 in (3,00). Wing aren, 298.71 9q te 
(27.75 m*) 


NIEUPORT-DELAGE 62 


Essentially a refinement of the Ni-D 42 developed in 
parallel with the metallised Ni-D 52 and sharing the 
changes to wing and horizontal tail (with the exception 
of the reduction in area of the auxiliary wing), the Ni-D 
62 was flown in January 1928, The first aircraft, Ni-D 62 
No 26, followed on the Nieuport-Astra line from the last 
NED 42 (ie, No 25). Apart from the previously-men: 
tioned wing and tail changes, the Ni-D 62 was funda 
mentally similar to the Ni-D 42, retaining the twin-gun 
‘armament and 00 hp Hispano-Suiza 12Hb engine. The 
remaining Ni-D 42% were brought up to Ni-D 62 
standard during the first months of 1928, and the last of 
‘an initia} batch of 25 new-build aircraft, Ni-D 62 No 60, 
was experimentally fitted with a 600 hp HS 12Lb 
angine. Contracts were placed for a fusther 295 aircraft 
(including 60 for the Aéronautique Maritime), the last, 


France 


‘An Ni-D 62 (above) of the 7éme Escadrille of the 34¢me 
Regiment Mixte at Le Bourget during 1930. 


Ni-D 62 No 345, boing completed in 1930. By compari 
on with the Ni-D 42, the N-D 62 offered improved lon- 
itudinal stability, but demonstrated a predilection to 
enter a flat spin owing to the position of the ca, This 
was to lead to some wing redesign (see Ni-D 622). Two 
N&-D 62s were stipplied to Turkey and three to Romania 
for evaluation, and three were adapted in 1930 as Ni-D 
6621 twin-float trainers for pilots selected to participate 
in the Schneider Trophy contest, these subsequently 
boing reconverted to standard Ni-D 62 configuration 

‘Max speed, 168 mph (270 kav/h) at sea level. Time to 
16,406 ft (5000 m), 13.3 min. Max range, 559 mis 
(900 km), Empty weight, 2,906 Ib (1 318 kg). Loaded 
weight, 4,017 lb (1 822 kg). Span, 39 fe 415 in (12,00 m) 

Length, 25 ft O¥4 in (7,63 m). Height (tail up), 9 ft 10% in 
(3,00 m). Wing area, 313.24 sq ft (29,10 m*) 


NIEUPORT-DELAGE 622 
ro 626 


‘The tendency of the ND 62 to enter a flat spin resulted, 
in 1930, in redesign of the wing around the existing 
spars to move the centre of lift aft, the result being the 
Ni-D 622, Retaining the original span, the new wing 
was of reduced chord ahead of the front spar, with are- 
contoured trailing edge and new ailerons of almost con- 
stant chord extending from wing tip to centre section 


France 
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Key to Nieuport-Delage 62 


1 Strtiard mangtare pore 
2 Two-taderd ined pict wooden preoeter 


19 Ventral tank 


1 Engne bay coving we sce rgare- aca 
7 Oyender head cowengs 
5 Coolant poe 
Crarncate exterson 
10 Forward engine mauntng ring ame 


12 Statoad ower aunty wg panel 
13 Stace Vs lower segment 
4 Forward hnelage ig acy name 


3 Somer contruction 
4 Prapaier na far 18 Carouenoy av tabs 
8 Propet rat agri menue Jock 


21 Starboard wing tu tank 
£22 Caria section cabanas 

£23 Wog panel convene ols Tang 
14 Coolant sya header tank 

28 Wog pana abe covareg 

28 Machina qn Darren 

‘27 Cabane svt atacrvrent jon 

28 Fuselago double man tame 

130 Engne magrotor 

130 Fumt pump 

31 Auviary wing soar ttactynert joint 
132 Fs costo tae 


cut-out, and area being reduced by 18.19 sq ft (1,69 m*). 
In all other respects the Ni-D 622 remained similar to 
the preceding Ni-D 62. Despite approaching obso- 

lescence of the basic design, an order for 180 Ni-D 622s 
was placed in September 1930, the first series aircraft 
being Ni-D 622 No 346, and Forces Aériennes de Terre 
and Forces Aeriennes de Mer Ni-D 62s were re-winged 
as Ni-D 622s when returned to the manufacturer for 
major overhaul. A further 68 new-build Ni-D 622s were 
subsequently built for the former service together with 
62 for the latter. One Ni-D 622 (No 280, a former Ni-D 62) 
‘was tested from December 1931 until June 1932 with a 
mechanically-driven Farman-Waseige two-stage 
supercharger. Another (former Ni-D 62 No 61) was fit 

ted with a non-supercharged 600 hp Lorraine 12Fa 
Coutlis W-type engine with frontal radiator in 1931 as 
the Ni-D 623, the auxiliary wing being removed and in- 

creased taper being applied to the outer main wing 
panels. Two others were re-engined with the unsuper 

charged Hispano-Suiza 12M as Ni-D 624s, these also 
having the auxiliary wing removed, as did the sole 
example of the Ni-D 625, an adaptation of the Ni-D 622 
forparachute trials which appeared mid-1929. The NI-D 
626 was an export model developed for the Peruvian 
government. Sometimes referred to as the Ni-D 62 
Peruvien, this was powered by an unsupercharged 
500 hp Lorraine 12Hdr Pétrel engine and had the Ni-D 


‘The Ni-D 622 (above and below) differed from the Ni-D 
62 primarily in having a smaller, revised wing. 
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622 main wing, but dispensed with the auxiliary wing. 
‘Twelve were ordered, the first of these flying in the 
summer of 1932, and deliveries continuing into late 
1933, The following data relate to the standard Ni-D 
622, Max speed, 168 mph (270 km/h) at sea level. Time 
to 16,406 ft (5000 m), 19.6 min. Max range, 559 mis 
(900 km). Empty weight, 3,038 lb (1378 kg). Loaded 
weight, 4,050 Ib (1 837 kg). Span, 39 ft 4¥ in (12,00 m). 
Length, 25 ft 04 in (7,63 m). Height (tail up), 9 ft 10¥¢ in 
(3,00 m), Wing area, 295.05 sq ft (27.41 m*) 


‘The Ni-D 623 (below) was a one-off aircraft with a 
Courtis engine and the auxiliary wing removed. 


NIEUPORT-DELAGE 
628 & 629 


During 1931, two Ni-D 622s were fitted with the 500 hp 
Hispano-Suiza 12Md Vee-type 12-cylinder water: 
cooled engine in place of the standard HS 12Hb, one 
having a Farman-Waseige mechanically-driven super: 
charger and the other a supercharger of Szydiowski- 
Planiol type. These were respectively designated Ni-D 
628 and Ni-D 629, and performed comparative trials 
‘which resulted in selection of the Szydiowski-Planiol 
Supercharger, the engine so fitted being designated HS 
‘12Mdsh. Another Ni-D 622 was converted as a second 
prototype Ni-D 629, and the last 50 aircraft ordered 
‘against Ni-D 622 contracts were completed as ND 
6295. The first of these (Ni-D 629 No 670) commenced 
acceptance trials late in 1933, but final acceptances 
‘were not completed until May 1936. At the beginning of 
World War If, 153 Ni-D 62 series fighters (including 18 
NED 629s) were still on Armée de I'Air charge, 39 of 
these in North Africa. One hundred and nine were with 
the Escadnilles Regionale de Chasse ot with the 
Centres d'Instruction de Chasse and the remainder in 
storage. Max speed, 173 mph (279 km/h) at 13,125 ft 
(4.000 m). Time to 13,125 ft (4 000 m), 7.73 min. Range, 
373 mls (600 km). Empty weight, 3.053 Ib (1385 kg). 


France 
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Loaded weight, 4,145 lb (1880 kg). Span, 39 ft 4! n 
(12,00.m), Length. 26 ft 0% mn (7,63 m). Height (tail up) 
9 ft 10% in (3,00 m). Wing area, 295.05 sq ft (27,41 m"), 


NIEUPORT-DELAGE 72 


Fist flown in January 1928, almost simultaneously 
with the Ni-D 52, the Ni-D 72 was a further "metallised” 
version of the basic single-seat fighter sesquiplane de~ 
sign. It differed from the Ni-D 52 in several respects. A 
narrower main wing chord reduced the area of that sur 

face from 26749sqft (24,85 m') to 261.88 sqft 
(23,40 m‘). The same 31.22 sqft (2,90m’) auxiliary 
‘ying was retained, but the ateas of both tailplane and 
elevator were reduced. The essential difference be- 

tween the two types, however, was the replacement of 
fabric by light metal alloy for the skinning of the main 
‘wing. Weighing 441 tb (200 kg) less than the NED 52, 
the prototype was referred to as the Ni-D 72 Léger and 
retained the standard 500hp Hispano-Suiza 12Hb 
engine and twin 7,7-mm gun armament, The radiators 
were transferred from the foremost undercarriage 
bracing struts to the undersides of the auxiliary wings. 


France 


(Above) An Ni-D 72 supplied to Brazil in 1931, 


‘Three were ordered by Belgium, the production ND 72 
having similar extended ailerons to those adopted for 
the Ni-D 622. The first Bolgian aircraft was flown on 24 
October 1929 from Villacoublay to Diest in 1,06 hra to 
‘establish a speed record for the Paris-Brussels route. 
Four NiD 728 were also ordered for Brazil's Aviacao 
Militar, entering service in 1931, and parucipating in 
tho aerial warfare that accompanied the revolution of 
the following year, ane of the Ni-D 72s serving with tho 
revolutionaries and the others with the government 
foroes. Max speed,166 mph (268knv/h) at 13,125 ft 
(4.000 m), Max climb, 1,873 ft/min (9,6 m/sec). Range, 
373 mis (600 km), Empty weight, 2,667 lb (1210 kg) 
Loaded woight, 3,627 lb (1600 kg). Span, 39% aiein 
(12.00 m). Length, 24 ft 7% in (7,50 m). Height (tail up), 
9 ft 10% un (3,00.m). Wing area, 283.1 8q ft (26,30 m") 


NIEUPORT-DELAGE 82 


Displayed, prior to completion, at the Paris Salon de 
PAeronautique during November-Decembor 1930, and 
flown for the first time in October 1931, the Ni-D 82 16: 
sembled preceding Nieuport-Delage fighters configu 
rationally, but differed in virtually all other respects. 


France 


‘The Ni-D 82 (above) was only configurationally similar 
to preceding Nieuport-Astra-built fighters. 


Between its appearance at the Paris Salon and the in- 
tiation of fight testing, the sesquiplane configuration 
was discarded in favour of that of parasol monoplane, 
and the height of the cabane was increased. Of all: 
metal construction, the Ni-D 82 featured an entirely 
new wring of rectangular planform, a semi-monocoque 
metal fuselage of revised form (by comparison with 
that of the Ni-D 52), new, more angular ail surfaces and 
8 500hp Lorraine 12Ha Petrel 12-cylinder Vee-type 
water-cooled engine. Intended armament remained 
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(5.000 m). Time to 16,405 ft (5.000 m), 7.1 min. Range. 
497 mls (800 km). Empty weight, 3,159 ib (1433 kg) 
Loaded weight, 4.114 Ib (1866 kg). Span, 42 f 7%5in 
(13,00 m). Length, 23 fe 6% in (7,18 m). Height, 9 tt 11 in 
(3,02 m). Wing area, 236.81 sq ft (22,00 m'). 


(Above) The Ni-D 82 which was flown in 1931. 


two 7,7-mm synchronised machine guns. By the time 
that the Ni-D 82 prototype commenced flight test, the 
Ni-D 120 series of fighters was already on the drawing 
hoards, and, considered conceptually passé, the Ni-D 
‘82was discontinued. Max speed, 175 mph (281 km/h) at 
sea level. Time to 16,405 ft (5 000 m), 10.33 min. Range, 
323 mls (620 km), Empty weight, 2,859 lb (1 294 kg) 
Loaded weight, 3.527 Ib (1600 kg). Span, 39 ft 4%1n 
(12,00 m), Length, 24 ft 11% in (7,60 m). Wing area, 
282.56 5q ft (26,25 m*) 


NIEUPORT-DELAGE 121 France 
A now single-seat fighter requirement framed by the 
Service Technique in 1930 (and amended in 1931) re- 
sulted in no fewer than 27 submissions, from which 11 
basic designs were eventually selected for develop 
‘ment to prototype stage, To this requirement, Nieu: 
port-Astra’evolved its NI-D 120 series fighters under a 
design team led by Albert Mary. Of all-metal construc: 
ion, the Ni-D 120 series was of parasol monoplane con- 
figuration with a singularly abbreviated cabane, the 
rear wing spar actually being attached to the fuselage 
decking aft of the cockpit, with the wing centre section 
being of tapered thickness and cut out above the cock: 
pit so that the pilot's eye level was fractionally above 
the wing when his seat was raised. The first prototype 
in the series, although the second to enter fight test, 
Was the NI-D 121 which was unique among contenders 
in having Lorraine 12H Petrel 12-cylinder Vee-type 
engine. The cooling liquid was led through pipes in the 
wing leading edge where they were bathed in air 
sucked In through a series of 11 slots on each side and 
then ejected over the trailing edges, The proposed 
armament comprised two 7,5-mm MAC 1934 machine 
guns. The Ni-D 121 was first flown on 25 November 
1932, being re-engined with a geared and super: 
charged Lorraine 12Hara engine rated at 710 hp at 
9,020 ft (2.750 m) before evaluation at the official test 
contre commencing 1 May 1934. By this time, the 
Dewoitine D.600 had been pronounced winning con: 
tender and committed to production. The level speed 
and climb rates of the Ni-D 121 were commended, but 
landing speed was considered excessive, the undercar 
riage weak and the large wing surface radiator area 
vulnerable. Max speed, 228 mph (367 kin/h) at 16,405 ft 


‘The Ni-D 121 (below) was one of 27 submissions to the 
fighter requirement framed by STAé in 1930. 


NIEUPORT-DELAGE 122 France 


First flown on 23 July 1932, four months before the Ni-D 
121, the Ni-D 122 differed essentially in having a 690 hp 
Hispano-Suiza 12Xbrs engine (similar to that powering 
all other contenders for the requirement other than the 
Ni-D 121 and Wibault-Penhoet 313). The first of two pro- 

totypes commenced official flight evaluation on 28 Sep- 

tember, but, on 13 April 1933, was lost when, during a 
demonstration flight before parliamentary representa- 

tives, violent wing flutter was experienced and an 
aileron became detached. As a result, mass balances 
‘were applied to the ailerons of the second prototype, 

which first flew on 13 July 1933. Official testing of the 
second machine commenced in January 1934, but was 
of no more than academic interest in view of the prior 
‘selection of the Dewoitine D.500, Max speed, 226 mph 
(363 km/h) at 16,405 ft (5 000 m). Time to 16,405 ft 
(500m), 6.08 min. Range, 497 mis (800 km). Empty 
weight, 2,859 Ib (1297 kg). Loaded weight, 3,814 Ib 
(1730 kg). Span, 42 74 in (13,00 m). Length, 23 ft 
4¥2 in (7,12 m), Height, 9 ft 9% in (2,97 m). Wing area, 

236.81 sq ft (22,00 m’). 


‘The HS 12Xbrs-powered Ni-D 122 (above and below) 
featured, like the Ni-D 121, unorthodox cooling. 


NIEUPORT-DELAGE 123 


In September 1993, shortly after the conclusion of the 
war between Peru and Colombia, a Peruvian delega 
tion evaluated the Ni-D 121 at Villacoublay, placing an 
order with Niouport:Astra for six of a modified version 
for the Cuerpo de Aerondutica. As the Cuerpo was 
anxious to procure a fighter with interchangeable 
wheel and float undercarriages, the Ni-D 121 was 
strengthened to accept pick-up points for the bracing 
members of a twin-float undercarriage, and enlarged 


France 


‘The Ni-D 123 (above) in float seaplane form. 


vertical tail surfaces were introduced to compensate 
for the floats. Initially referred to as the ND 121 Peru: 
vien, but subsequently redesignated Ni-D 123, a proto: 
type was flown with a wheel undercarriage on 18 July 
1934, the aircraft later being tested from the Seine with 
floats, and in February 1935, the six series Ni-D 123s, to: 
gether with six pairs of metal floats, were shipped to 
Peru. These were powered by the supercharged Lor 
raine 12Hdrs engine rated at 720 hp and had provision 
for two machine guns. The following data relate to the 
float-equipped Ni-D 123. Max speed, 199 mph 
(320 kav’). Range, 373 mls (600 kan), Empty weight, 
2,943 lb (1335 kg), Loaded weight, 3,942 Ib (1788 ka). 
Span, 42 ft 7% in (13,00 m). Length, 26 ft 4 in (7,72 m). 
Height, 12 ft 1% 1n (3,70m). Wing area, 296.81 sq f 
(22,00 m*) 


France 


NIEUPORT-DELAGE 125 


Considerable confusion has existed between the Ni-D 
125 and the Ni-D 226 (see next entry), as the latter 
actually preceded the former into the air by some two 
months, The Ni-D 125 was powered by the B60 hp His: 
pano-Suiza 12Ycrs engine with provision for a 20-mm. 
moteur-canon, and differed in several other respects 
from preceding Ni-D 120 series fighters, The wing lead: 
ing-edge coolant pipe system was discarded in favour 
of surface radiators comprising three panels of small: 
bore pipes attached on each side of the fuselage 
beneath the wing centre section; several degrees of 
dihedral were applied from the wing centreline; the 
wing cabane was marginally deepened and the cut-out 
above the cockpit was enlarged. The sole prototype of 
the Ni-D 125 entered flight test in June 1934, and, on 16 
July, commenced official trials at the Centre d'Essais duu 
‘Materiel Aerien, There, on 9 August, it suffered minor 
damage during minimum approach speed trials. Test 
ing was resumed later in the month, but despite what 
was by consensus an excellent performance, no further 
development was undertaken as the similarly-powered 
Dewoitine D.510 had entered flight test and offered the 
advantages of a high degree of commonality with the 
D.S00 already in production. Furthermore, work had 
already begun on the very much more advanced Ni 160 


‘The Ni-D 125 (above and below) used panels of small- 
bore pipes under the wing for engine cooling. 


At oeseg 


cantilever low-wing monoplane fighter. Max speed, 
248 mph (400 km/h) at 14,766 ft (4 500 m). Time to 
16,405 ft (6.000 m), 6.0 min. Empty weight 3,221 Ib 
(1461 kg). Loaded weight, 4.343 Ib (1 970 kg). Span, 
42 ft 748 in (13,00 m), Length, 23 ft 1029 in (7.28 m). 
Height, 11ft 11n (3,98 m). Wing area, 236.81sq ft 
(22,00 my"). 


NIEUPORT-DELAGE 225 France 
Developed in parallel with the Ni-D 125, the similarly- 

powered NID 226 flew for the first time on 12 April 
1934, Unlike its predecessors, the Ni-D 225 was not a 
parasol wing monoplane, both wing spars being 
attached to the fuselage to produce a shoulder-wing 
arrangement. To overcome the reduced downward 
visibility from the cockpit, the adjacent portions of the 
‘wing root featured Perspex skinning. On 26 April, two 
weeks after initiation of flight testing, a runaway pro- 

eller followed by an engine fire necessitated evacu: 

ation of the aircraft by the test pilot. A second Ni-D 225 
prototype was flown on 13 July 1934, and, in the follow- 

ing February, a variable-pitch (in flight) propeller was 
fitted. In October, further development of this fighter, 

by now considered configurationally obsolescent, was 
officially abandoned to permit concentration on the Ni 
160. No illustrations of the Ni-D 225 nor data appear to 
have survived, 


NIEUPORT 140 


‘The Ni 140 (above and below) was primarily a two-seat 
fighter, the first prototype being illustrated. 


Conceived as a two-seat shipboard fighter and dive 
bomber, the Ni140 was designed in 1932—the omission 
of the “D" from the designation signifying the prior 
departure from the Nieuport-Astra company of Gus: 
tave Delage — and was of fabric-covered metal con: 
struction, Of inverted gull wing configuration, the Ni 
140 festured unusual dive brakes comprising narrow 
aprofoll surfaces above the wing centre section, which, 
attached to the tear spar and the top of a fuselage 
frame, were pivoted pneumatically. A 690 hp Hispano- 
Suiza 12Xcrs engine with provision for a20-mm moteur 
canon was fitted, the radiators being incorporated in 
the trouser-type main underoarriage fairings. The Ni 
140 was intended to operate as a two-seat fighter with a 
flexibly-mounted 7,§-mm machine gun in the rear cock: 
pit and as a single-seat dive bomber with a 441-Ib (200. 
kg) bomb hung from a cradle beneath the fuselage. The 
first prototype was flown in March 1935, but, on 8 July, 
the aircraft was lost after the engine failed in a dive 
‘The second prototype was flown in November 1936, 
this introducing bracing for the tailplane and shorter: 
chord undercarriage fairings. On 15 May 1936, this air- 
raft began to break up during a dive and crashed into 
ithe sea. Nieuport-Astra had by this time been acquired 


by Ateliers et Chantiers de la Loire, further develop: 
ment of the Ni 140 being discontinued in favour of a 
dedicated shipboard dive bomber. the Loire-Nieupart 
LN 40, which, although similarly powered to the Ni140 
and not dissimilar configurationally, was an entirely 
new design, the French Navy's two-seat fighter re 
quirement having meanwhile been abandoned. Max 
speed, 205 mph (330 km/h) at 11,485 ft (3500 m) 
Loaded weight, 5,458 lb (2.476 kg). Span, 45 ft 113410 
(14,00 m). Length, 31 ft 4% in (9,57 m). Wing area, 
288.7 5a ft (26,82 mi) 


NIEUPORT 160 France 


See Loire-Nieuport 161, produced by the Groupement 
Aviation Loire-Nieuport. 


NIEUPORT (& GENERAL) B.N.1 UK 


The Nicuport & General Aircraft Company was estab 
lished in November 1916 for the purpose of manufac: 
turing Nieuport designs in the UK. When H P Folland 
joined the company following dispersal of the Royal 
Aircraft Factory design office, work began on an 
original single-seat fighter. Designated B.N.1 (the 
initials signifying “British Nieuport”), the new fighter 
‘was not related to any French Nieuport design and was 
an equi-span, two-bay, unstaggered biplane powered 
by a Bentley B.R.2 nine-cylinder rotary engine, Of 
fabric-covered wooden construction, the B.N.1 carried 
an armament of two synchronised 0.303-in (7,7-mm) 
guns and a gun of similar calibre above the wing centre 
Section, Three prototypes were ordered and the first of 
these was flown early in March 1918. After destruction 
of the prototype in a crash on the 10th of that month, de- 
velopment was discontinued and the remaining two 
prototypes were scrapped before completion. Max 
‘speed, 127 mph (204 kan/h) at 15,000 ft (4 670 m). Time 
to 18,000 ft (4 570 m), 16 min. Endurance, 3.0 hrs. 
Loaded weight, 2,030 Ib (921 kg). Span, 28 ft 0in 
(8,53 m). Length, 18 fe 6 in (6,64m) Height, 9 ft Oin 
(2,74 m). Wing area, 260 sq ft (24,15 m’), 


‘The B.N.1 (above and below) bore no relationship to 
any French Nieuport, being designed by H P Folland. 


NIEUPORT (& GENERAL) 
NIGHTHAWK 


Work on the Nighthawk single-seat fighter was in- 
itiated by H P Folland in May 1918, the aircraft being de- 
signed to accept the new A.B.C. Dragonfly nine- 
cylinder radial engine. Three prototypes were ordered 
and the decision to proceed with quantity production 
was taken by the Air Ministry before the first of these 
had flown. Orders were placed with both the parent 
company and Gloucestershire Aircraft, but defects 
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NIKITIN-SHEVCHENKO 


‘The Nighthawk, the third prototype of which is 
illustrated (above), evolved into the Sparrowhawk. 


with the Dragonfly engine created delays in the pro- 
gramme and a prototype was not flown until after the 
Armistice. Production Nighthawks from both contrao- 
tors appeared lave in 1919, these heing powered by the 
320 hp Dragonfly, but none saw service with the RAF. 
When, in August 1920, Nieuport & General closed 
down, the rights to the Nighthawk, together with the 
services of its designer, were acquired by Gloucester 
shite Aircraft which continued development (see Glos 
‘ter Sparrowhawk 1). Max speed, 151 mph (243 km/h) at 
sea Jevel. Time to 10,000. (3050 m), 7.16 min, Enclu- 
rance, 3.0 hrs. Empty weight, 1,500 lb (680 kg). Loaded 
weight, 2,218 lb (1006 kg). Span, 28 ft 0 in (8,53 m). 
Length. 18 ft 6in (6,64). Height, 9ft 6in (2,90 1), 
Wing area, 276 sq ft (25,64 1). 


NIKITIN-SHEVCHENKO IS-1__ussR 


Perhaps the most innovatory single-seat fighter to 
undergo flight testing in the late ‘thirties was the IS-1 
Polymorphic in concept in that it could translate from 
biplane to monoplane configuration and back again in 
the air, the 18-1 (Istrebitel’ skladay or folding fighter) 
was conceived by Vladimir V Shevchenko and de: 
signed in collaboration with Vasili V Nikitin. The IS-1 
was intended to take-off as an unequal-span biplane, 
subsequently retracting its mainwheols pneumatically 
into the lower wing and then folding this wing (again 
pneumatically), the centre section into recessen if the 
fuselage sides and the outer panels into shallow 
depressions in the upper wing. Theoretically, the lower 
wing could be extended during combat to increase 
manoeuvrability. The IS-1 was powered by a 1,100 hp 
Shvetsov M-63 nine-cylinder radial and carried an 
armament of four 7,62-mm ShKAS machine guns, Con- 
struction was all metal and the prototype was flown for 
tho first time on 6 November 1940, the lower wing being 
Successfully retracted and extended within 7-10 
seconds during subsequent trials. Refinement of the 
asic design for series production had meanwhile re- 


‘The 18-1 (above and below) was the world’s first 
variable-geometry fighter to achiove flight status. 
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sulted in the IS-2 (which see), only one prototype of the 
1841 being completed. Max speed, 281 mph (453 km/h) 
at 16,076 ft (4 900m). Time to 16,405 ft (5 000 m), 
8.2 min, Range, 373 mls (600 km). Empty weight 
3,086 Ib (1400 kg). Loacied weight, 6,070 Ib (2 300 kg) 
Span, 28 ft 24s in (8,60 m), Length, 22 ft 31 in (6,79 m). 
Wing area (biplane), 224.22 sq ft (20,83 m*), (mono- 
plane), 139.93 sq tt (13,00 m7). 


NIKITIN-SHEVCHENKO IS-2 USSR 


Intended as the series version of the IS-1 polymorphic 
single-seat fighter, the IS-2 embodied some aero- 
dynamic refinement, but, flown early in 1941, cid not in- 
corporate the results of the flight testing of its pre- 
decessor. The principal changes introduced by the IS-2 
were replacement of the M-63 engine by a similarly: 

rated, but smaller-diameter, Tumansky M-88 14 

cylinder radial; replacement of two of the four 7,62-mm 
guns by 12,7-mm weapons and re-design of the tail sur 

faces, including introduction of a cantilever tailplane 
Realisation that the variable-geometry arrangement 
would be difficult to maintain under wartime condi- 

tions and the fact that battle damage to the actuating 
mechanism would inevitably prove disastrous, coupled 
with the comparatively low level speed performance 
attainable, led to the discontinuation of development of 
the Istrebitel' sklaciny upon the commencement of the 
German assault on the Soviet Union, A more advanced 
model, the 1-4, was abandoned without fight testing 

Estimated max speed, 315 mph (507 km/h). Dimensions 
as for IS-1 apart from a length of 23 ft 3 in (7,10 m). 


‘A-rofinod derivative of the 18-1, the IS-2 (above and 
below) was discontinued with the German assault. 


NORD 2200 


In June 1946, the Service Technique Aéronautique 
issued a preliminary requirement for a shipboard 
fighter armed with three 20-mm or 30-mm cannon and 
capable of carrying two 1,102-Ib (500-kg) bombs or eight 
90-mm rockets. Responding to this requirement, the 
SNCA du Nord tendered the Nord 2200, designed by a 
team led by Messrs Coroller, Dupin and Buret, in com- 
petition with the Aerocentre NC 1080 and the Arsenal 
VG 90, Powered by @ 5,000 Ib st (2 268 kup) Hispano- 
Suiza Nene 102 turbojet and featuring a 24-deg swept- 
back laminar-flow wing with large Fowler-type flaps, 
the Nord 2200 was first flown on 16 December 1949, and 
was fitted with neither wing folding nor armament. On 
24 June 1950, the sole prototype was damaged and the 
‘opportunity was taken to fit a servo control system, in- 
troduce redesigned and larger vertical tail surfaces, 
and make provision for an Al radar scanner over the 
engine air intake. Flight testing was resumed on 24 
May 1981, but in 1952 the decision was taken by the 
Aéronavale to adopt the de Havilland Sea Venom to 
‘meet its shiphoard fighter requirement. Nevertheless, 
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(Above and below) The Nord 2200 is illustrated in its 
definitive form with redesigned intake and tail. 


fight testing of the Nord 2200 continued until June 
1954, Max speed, 582 mph (936 km/h) at 16,405 ft 
(5 000 m). Initial climb, 4,527 fvmin (23 m/sec). Empty 
weight, 10,648 Ib (4 830 kg). Loaded weight, 17.394 Ib 
(7.890 kg). Span, 39 ft 4% in (12,00 m), Length, 45% 
7¥4 in (13,90 m). Height, 15 ft 9in (4,80). Wing area 
‘340.15 84g ft (31,60 mr"), 


NORTH AMERICAN NA-50 USA 


Conceived as a low-cost fighter for use by smaller 
nations demanding comparatively simple warplanes, 
yet embodying such modern features as an enciosed 
cockpit and a retractable undercarriage, the NA-S0 was 
a single-seat derivative of the NA-16 tandem two-seat 
basic trainer. Of all-metal construction with semi 
monocoque fuselage, the NA:S0 was powered by an 
870 hp Wright R-1820-77 Cyclone radial and carried an 
armament of two 0.3-in (7,62mm) machine guns. In 
January 1938, a contract was placed on behalf of the 
‘Cuerpo de Aeronautica del Peru for seven NA-B0s, de- 


‘The NA-50 (above and below) saw active service with 
the Peruvian Cuerpo de Aeronautica during 1941 


livery being completed in May 1939, In Peruvian ser 
vice, the NA-60s were equipped with racks for up to 
560 Ib (249 kg) of bombs, and the type saw active sex 
vice in 1941 during a conflict with Ecundor, The last 
Peruvian NA-50 was withdrawn in 1961. Max speed, 
296 mph (475 km/h) at 9,500 ft (2895 m). Range, 
‘645 mls (1.038 km). Time to 10,000 fe (3 060 m), 3.0 nin, 
Empty weight, 4,470 lb (2028 kg). Loaded weight 
5,700 ib (2585 kg) Span, 37 ft 31 (11,36 m). Length, 
26 ft 11%6in (8.21 m). Height, 8 ft 9 in (2,67 1m), Wing 
‘area, 236,09 sq ft (21,93 ny 


NORTH AMERICAN 
NA-68 (P-64) USA 


Fundamentally similar to the NA-60, the NA-68 single 
seat fighter differed principally in having a longer 
chord cowling for its 870 hp Wright R-1820-77 Cyclone 
engine, redesigned wingtips and tail surfaces similar 
to those adopted for later production models of the 
NA-1G two-seat trainer, larger undercarriage fairing 
doors and heavier armament. Two 20-mm cannon were 
mounted in underwing fairings and two 0.9-in (7,62: 
mm) machine guns in the wings. Six NA-68s were 
‘ordered for use by the Royal Thai Air Force in Novern: 
ber 1939, but these were aboard ship in Hawaii an route 
to Thailand when the Japanese invaded that country. 
‘The NA-688 were promptly sequestered by the US 
government and returned to the USA. With their 
cannon armament removed, they were then assigned 
the advanced fighter training r6le as P-64s. Max speed, 
270 mph (434 km/h) at 8,700 ft (2650 m), Range, 
630 mis (1 014 km). Empty weight, 4,660 lb (2.114 kg). 
Loaded weight, 5,990 1b (2717 kg). Span, 37 f 3in 
(11,35 m). Length, 27 ft 0 in (8.23 m). Height, 9 ft 01n 
(2,74 m). Wing atea, 227.5 sq ft (21,13 m’) 


Ordered for the Royal Thai Air Force, the NA-68 (above 
and below) was sequestered by the USA. 
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NORTH AMERICAN XP-51 
to P-51A MUSTANG 


USA 


Design of a single-seat fighter to meet British 1 
Was started by North American Aviation early in 1940 
ng to the emergence of one of the most successful 
1 widely produced fighters of World War II As the 
NA-73X, a prototype was completed with a 1,150 hp 
Allison V-1710-F3R engine and first flew on 26 October 
1940. Provision was made for an armament of two 
0,50-4n (12,7-mm) machine guns in the lower fro 
lage and one such gun plus two of 0.30-In 
bre in each wing. As the Mustang I, the U 
similar aircraft, the first of these entering 
jary 1942. A further 150, supplied under 
ad four wing-mounted 20-mm cannon in lieu of 
signated Mustang IA. The 
JSAAF evaluated two XP-5ts, identical with the Mus 
tang I, and then ordered 500 P-5ts for use as supp 
live hombers, these having six 0.50-in (12,7 
and provision for two §00-Ib (227-kg) bor! 
wings. They were redesignated as A-36As before de 
livery. In addition, the USAAF requisitioned 87 British 
Mustang IAs, fitted them with cameras in the re 


orde: 


ervice in 


Feb 
Lease, hi 
machine guns and were 


lage and used them as F-6As (sometimes referred to as 
P-61-18) for tactical reconnaissance, With uprated 
1,200 hp Allison V-1710-81 engine, four 0:60-n (12 

mm) guns in the wings and racks for bombs of long 


1A fo 


range tanks, tl wod the A-36A into USAAF 


(Above) The NA-73X, the first Mustang prototype, and, 
(immediately below) a P-51A:5 prior to delivery, 


The P-51A (above) for the USAAF was preceded by the 
‘A-36A (below) originally ordered as the P-51. 


NORTH AMERICAN 


(Above, top to bottom) A P-51A-10 of the CO of the tst 
Air Commando Group, Hailakandi, India, March 1944. 
Mustang I of No 613 Sqn, Ringway, Manchester, 1942; 
service, 310 being b 
Mustang Ils, With rear f 
become F-6Bs, The follow 
Max speed, 390 mph (6 
140 mph (547 kin/h) at 5,000 ft (1 525m). Max + 
mis (2011 km) with two drop tanks, Max loaded 
ight, 10,600 Ib (4 812 kg). Span, 37 ft Oin (11.28 m) 
Length, 32 ft 3 in (9,83 m). Height, 12 2in (3,71 m) 
33 sq fe (21,65 m°). 


including 50 for the RAF as 
lage cameras, some P-51As 
1G data relate to the P-51A. 
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P-51B & P-51C MUSTANG USA 


yed during 1942 through 
mpany. Five Mus: 
Rolls-Royce ~ the 


ing with a 
opeller on 13 


tang Is were fitted with Merlins b 
first wh as Musti 


odified by No 


P-51B-5 flown by Don Gentile, 336th FS, 4th FG, 
Debden, March 1944, and Mustang I1IB of No 316 
(Polish) Sqn, Coltishall, June 1944 


American to have 1,298 hp Packard-built Merlin 
V-1650-3 engines. Initially designated XP-78s, the 
American prototypes became XP-51Bs, and the frst 
was f 30 November 1942. Successful testing led 
he adoption of the Packard Merlin fc 
Mustang production, with the P-61B, 


all subsequent 
rst variant 


‘The first Merlin-engined Mustang (above), known as 
the Mustang Mk X, and (below) the first of two Merlin. 
engined XP-518 Mustang prototypes. 


Starting in 1943, North American de: 
livered 1,988 P-51Bs from its Inglewood, Los Angeles, 
factory and 1,750 similar P-51Cs froma factory at Dallas, 


Texas, 
the RAF as Mustang Ills. and 91 othe 
when fitted with oblique cameras behind the 


NORTH AMERICAN 


‘The following data relate to the P-S1B with V-1650-3 
engine (later aircraft having the V-1650-7). Max speed, 
440 mph (708 kin/h) at 30,000 ft (9145 m). 424 mph 
(682 kaw/h) at 15,000 ft (4 572m). Max range, 1,600 mis 
(2.675 km) with two drop tanks. Empty weight, 7,450 lb 
(3.380 kg). Max loaded weight, 11.200 Ib (5 080 kg) 
‘Span, 37 ft Oin (11,28 m). Length, 32 ft 3in (9,83 m), 
Height, 13 { 8in (4,16m). Wing area, 233 sqft 
(21,65 m). 


(Right) A P-51C-1 built at the Dallas factory. 


NORTH AMERICAN 
P-51D & P-51K MUSTANG USA 


To improve the pilot's view downwards and to the rear, 
many P-51Bs and Cs (see previous entry) were fitted 
with bulged cockpit hoods developed in Britain. North 
American adopted a more radical means to achieve a 
‘similar result by cutting-down the rear fuselage and fit- 
ting 2 360-deg vision tear-drop canopy on the next 
major production version, the P-51D, Armament re 
mained unchanged, with six 0.60-in (12,7-mm) guns in 


Key to North American P-51D Mustang 


1 Ruder ti ab, plastics construction 
2 udder frame abn covered) 
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(Above) A P-51D-26 of South Korean 10th Fighter Wing at Seoul, Korea, circa 1954. 


the wings, and like late-production P-51B/Cs, the P-51D 
used a 1,450 hp V-1650-7 Merlin with a Hamilton 
Standard four-bladed propeller. The XP-51D prototype. 
a modified P-51B, made its first flight on 17 November 
1943, Production of the P-51D totalled 6,502 at Ingle 
wood and 1,454 at Dallas, where a further 1,337 similar 
aircraft with Aeroproducts propellers were built as 
P-S1Ks. For the RAAF, Commonwealth Aircraft Corpo- 
ration in Australia produced P-51Ds under licence, com- 
prising 80 CA-17 Mustang Mk 20s (from imported sets 
of components) with V-1650-3 engines, 26 CA-18 Mus 
tang 2s with V-1650-7s, 28 Mustang 22s with fuselage- 
mounted oblique cameras and 66 Mustang 23s with 
British-built Merlin 70 engines. The RAAF also re- 
celved 299 P-51Ds and Ks from US production. The fol: 
lowing data relate to the P-51D. Max speed, 437 mph 
(703 km/h) at 25.000 ft (7 625 m) and 395 mph 
(636 kuw/h) at 5,000 ft (1 525 m). Max range, 1,650 mls 
km) with two drop tanks. Empty weight, 7,635 tb 
(3.466 kg). Max loaded weight, 12,100 lb (5 493 kg) 
Span, 37 ft On (11,28 m). Length, 32% 3in (9,83 m). 
Height, 13 ft 8 in (4,16 m). Wing area, 233 sq ft 
(21,65 m") 


‘A Mustang 21 (above) built in Australia under licence 
by Commonwealth Aircraft Corporation. 


A general arrangement drawing of the P-S1D (above) 
and (below) a P-S1D-5 of 374th FS, 361st FG, 1944. 


NORTH AMERICAN 


(Above) A Guatemalan P-51D (F-51D), circa 1960, and 
(below) a P-51K-5 built at NA's Dallas facility. 


(Above) The XP-51F and (below) the XP-51G were 
similar Merlin-engined lightweight developments of 
the P-51D Mustang that were both flown during 1944, 


‘The XP-S1F was developed as a lightweight version of 
the P-51D to gain improved performance with the same 
V-1650-7 engine. Changes included the use of some 
plastics, removal of some items of equipment, smaller 
Wheel wells in the wing (and smaller wheels), reduced 
fuel capacity and reduced armament of four 0,50-in 
(12,7-mm) guns. Three XP-51Fs were built (first Night 14 
February 1944) and two similar XP-51Gs (first flight 10 
August 1944) had Merlin 145 engines and Rotol five 
bladed propellers. Two XP-1Js (first flight 23 April 
1945) were also similar to the XP-S1F, but powered by 
the 1,500 hp Allison V-1710-119 engine and with the car 
burettor air intake moved to the ventral radiator to elim 
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inate the P-61's usual "lip" beneath the spinner. The fol 
lowing data relate to the XP-51F. Max speed, 466 mph 
(760 kin/h) at 29,000 ft (8 840 m). Range, 650 mis 
(1.046 km) without drop tanks. Empty weight. 5,635 lb 
(2.556 kg). Max take-off weight, 9,0601b (4110 ka) 
Dimensions, as P-51D. 


(Above) The Merlin-engined XP-51G, and (below) the 
\V-1710-powered but otherwise similar XP-51J, 


‘Two XP-51Js (below) were produced as part of a 
programme aimed at evolving a lightweight Mustang. 


NORTH AMERICAN 


P-51H & P-51M MUSTANG USA 


‘Tho P-51H was the final sories production version of the 
‘Mustang, a P-51H-5 being illustrated above. 


Based on testing of the XP-51F (see previous entry), the 
P-51H was put into production at North American's In 
Glewood factory in 1944, and 855 were built, the first 
flight being made on 3 February 1945, The engine was 
the 2,218 hp (war emergency rating) Packard V-1650-9 
with an Aeroproducts propeller, and armament was 
four or six 0.50-in (12,7-mm) guns plus underwing 
bombs or rockets, A taller fin and rudder distinguished 
the P-61H externally. The P-SIM, built at Dallas, was a 
variant similar to the P-51H and fitted with a V-1650-9A 
Merlin engine, but only one was delivered before can 
collation of contracts at the end of the war. The P-51L 
was to have been the P-51H fitted with the V-1610-11 
engine with direct fuel injection, but was cancelled 
before any had been built. The following data relate to 
the P-51H. Max speed, 487 mph (783 km/h) at 25,000 ft 
(7620 m), 463 mph (745 km/h) at 15,000 ft (4 572 m), 
Range, 1,160 mais (1 866 km) with two drop tanks. Empty 
weight, 7,040 tb (3193kg). Max take-off weight, 
11,500 Ib (5 221 kg) with two 1,000 Ib (454 kg) bombs 
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‘The P-SIH (above and below) embodied experience 
gained with its lightweight predecessors. 


0,16 m). 


(2183 
NORTH AMERICAN F-82E 
TWIN MUSTANG USA 


‘The twin fuselages of the XP-82 (above) were basically 
similar to that of the P-S1H Mustang, 


Despite its name, the Twin Mustang was far from being 
just two Mustangs joined by a new centre wing. North 
American did save time and money, however, with the 
‘concept of using P-S1 power plant and other compo: 
nents to produce a two-seat twin-engined escort 
fighter, Such an aircraft was needed by the USAAF to 
acoompany B-29s on late- World War Il missions against 
Japan, and three prototypes of the NA-120 design were 
‘ordered: two as XP-@2s with Packard Merlin V-1650- 
23/25 engines and one as an XP-82A with Allison 
\V-1710-119s. All three flew in 1945, the first on 6 July, 
but a contract for $00 P-828s was cancelled after 20 had 
been built, these being delivered early in 1946. In 
October 1946, the USAF reinstated a contract for 100 of 
the fighters as F-82Es - similar to the P-828 
Strategic Air Command as escort fighters for B-50s, De- 
livered in 1948, they were the last piston-engined day 
fighters to enter USAF service, but were phased out in 


toservein 


i“ 


(Above) The second of two Merlin-engined XP-828 
‘which entered flight test in the second half of 1945. 


1950. Powered by 1,600 hp V-1710-143/145 engines, the 
F-82E was armed with six 0.60-in (12,7-mm) Browning 
machine guns and could carry 4,000 lb (1 814 kg) of 
bombs externally. Max speed, 460 mph (740 km/h) at 
20,000 ft (6 100 m). Rate of climb, 4,020 ft/min (20,4 m/ 
sec}, Service ceiling, 29,800 f¢(9 083 m). Combat radius, 
1,125 mls (1810 km) at sea level. Empty weight 
14,914 Ib (6765 kg). Normal joaded weight, 24,864 1b 
(11.278 kg). Span, 61 f¢ 3 in (15,62 m), Length, 39 ft 
(11,92 m), Height, 13 fr 10 in (4,22 m). Wing area 
408 sq ft (37,90 m*), 


NORTH AMERICAN F-82F 
& F-82G TWIN MUSTANG 


To fill a gap between the Northrop P-61 and forthoom: 
ing jet night fighters, USAF instructed North American 
in 1946 to adapt the Twin Mustang for the night/all 
weather role. In this guise, the aircraft carried air inter 
cept radar ina pod under the centre section and a radar 
operator in place of the second pilot. Two P-B2Bs were 
modified in 1946 to P-82C and P-82D, respectively with 
SCR-720 and APS-4 radar, to serve as prototypes, and 
North American then built 100 F:82Fs with AN/APG-28 
and $0 F-82Gs with SCR-720C. Both models were 
powered! by 1,600 hp V-1710-143/148 engines and car 
ried an armament of six Browning guns, Night fighter 


USA 


‘The F-62G (above) differed trom the F-82F (below) 
solely in the type of radar installed in the pod. 


‘The F-82F (above and below) was the principal night 
fighter version of the Twin Mustang, 
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‘Twin Mustangs equipped nine AUl-Weather Sq 
in the USAF's Aur Defence Command, and saw 5: 
combat in Korea Fourteen F-82Hs were winterised F 
and G models for operation in Alaska. Th 
data relate to the F-82G. Max speed 
(734 km/h) at 21,000 ft (6 400 m). Rate of cli 
min (19,15 m/sec), Ser 
Combat radius, 1,015 mis (1 634 kun) at sea level. Empty 
weight, 15,997 lb (7256 kg). Normal 
26,891 Ib (11 744 kg), Span, 51 ft 7 in (16,73 mi) 
42 fe 249 1n (12,86 m), Height, 13 ft 10 in (4,22 m). Wing 
area, 408 sq ft (37,90 m’). 


456 mph 
1b, 3.770 


nce ceiling, 28,300. 
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NORTH AMERICAN FJ-1 FURY usa 


Against a US Navy contract issued c 
North American Aviatic 

NA-134 design for a str 
pany’s first to use gas turbine propulsion, as the XFJ 


January 19 
built three prototypes of it 
ht-wing fighter, the ¢ 


‘The FJ-1 (above and below}, the first production 
aircraft being illustrated by the photograph. 


Powered by a 3,820 lb st (1733 kgp) General Electric 
J35-GE-2, the first XFJ-1 flew on 27 November 1946. A 
Navy contract for 100 was cut back to 30, production 
FJ-1s being named Fury and powered by the 4,000 Ib st 
(1814 kgp) Allison J28-A-2. Navy Fighter Squadron 
VF-5A (later VF-51) equipped on the FJ-1 as the first jet 
fighter unit to go to sea under operational conditions 
making the first carrier landin 10 March 1948, but 
the type remained in the frontline inventory for only 14 
The armament of the FJ-1 comprised six 
0.60-in (12,7-mm) machine guns in the wings. Max 
speed, 547 mph (880 km/h) at 9,000 ft (2 743 m). Rate of 


‘An FJ-1 (below) flown by VF-81 (previously VF-5A) from 
NAS San Diego in 1949, 


(Above) An F-82G of the 4th Fighter Sqn, 347th FG (All- 
Weather) at Naha AB, Okinawa, 1949. 


12,000 ft (9 754 m 
weg! 
7 076 kg). Span, 
10.48 m 


Empty 
15,600. 


AUS Naval Air Reserve FJ-1 (below) based at NAS 
Oakland, California, for training tasks in 1951 


NORTH AMERICAN 
F-86A SABRE 


F 
XP-86 (NA-140) 
ing jet fighter 1 
SAF. Powere 
turbojet, the XP-86 had a p 


vice with 
) kgp) Allison 


‘The F-86A (above and below) was the first swept-wing 
Jot fighter to achieve service with the USAF. 


NORTH AMERICAN 


and s design benefitting 
from information on German research during World 
v » be named Sabre when put into production 
an initial USAF contract for 221 F-B6As, the ait 
ry six 0.50-in (12,7-mm) 
rockets or bombs on the 


deg, 


ed to ca 


¥ aft, the first of which flew on 18 
May 1948, were powered by 5,200 Ib st (2 369 kgp) J47 
GE, -7, 9 or 13 engines and entered service in 1949, 
Production of the F-86A totalled 954 aircraft. Max 


speed, 601 mph (967 km/h) at 35,000 ft (10 670 m). Rave 

of climb, 7,470 ft/min (37,9 m/s¢ ding. 

48,000 ft (14 630 m), Combat radius, 330 mls (531 km) 

Empty weight, 10,536 Ib (4 76 Loaded weight, 

16,223 lb (7 359 kg), Span, 97 ft 1s in (11,31 m). Length, 

7 186 in(11,43 m). Height, 14 ft 9 in (4,50 m). Wing area, 
9 sq ft (26,75 m'), 


NORTH AMERICAN 
F-86D SABRE USA 
ative of the F-86A 
ality and waa briefly redesignated 
inbenrgh 
6D prototypes 

scion Fr 
st develop 


Conceived 
day fighter, the F-86D retained, 
per cent comm¢ 

F-95A. Conceptually sc 
‘weather fighter: 


in relinquishing the classic gun 
f rockets, the first of 

1949. The first ps 
e USAF in March 1951 
layed service introduction until 1953 


‘The F-86D (above and below), the photo depicting an 
F-86D-45 of the 406th FIW at RAF Manston, 1957. 


Armament comprised 24 2,75-in (70-mm) rockets in a 
retractable missile tray (later to be augmented by two 
AIM-9 Sidewinder AAMs) and power was initially pro- 
vided by a General Electric J47-GE-17 turbojet rated at 
5,000 Ib st (2 268 kgp) boosted ta 6,650 Ib st (3 026 kap) 
with afterburning, This engine gave place successively 
in the D-40 block) to the -17B af 5,425 lb st (2 460 kap) 
nd 7,500 tb st (3.402 kgp), and (late in the D-46 block) 

the J47-GE-33 of §,550 Ib st (2817 kgp) and 
(650 Ib st (3.470 kgp). Production was completed in 
September 1955, a total of 2,504 having been built. The 


Converted from an F-86D, the aircraft below is an 
F-961-55 of No 12 Sqn, 1 Wing, Royal Thal Air Force. 
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transfer of ex-USAF aircraft to foreign nations began in 
1958, recipients being Denmark (56), Japan (114), 
Greece (50), Philippines (18), Yugoslavia (130), South 
Korea andl Nationalist China, the last F-86D being with- 
drawn from service (by Yugoslavia) in 1974. The follow: 
ing data relate to the F-86D:45, Max speed, 693 mph 
(1.115 km/h) at sea level, 616 mph (991 km/h) at 40,000 ft 
(2190 m), Initial climb, 12,000 ft/min (60,96 m/sec) 


‘An F-86D-35 of the Eskadrille 726 of the Royal Danish 
Air Force at Aalborg during 1959-65 (above) 


Range (internal fuel), 554 mls (890 km). Empty weight. 
13,498 lb (6 123 kg). Normal loaded weight. 18.160 Ib 
(8.237 kg). Span, 37 fc 13in (11,31 m). Length, 401 
34 in (12.27 mm). Height, 15 ft 01m (4,57 m). Wing area, 
287.9 sq fr (26,75 m). 


NORTH AMERICAN YF-93A 


Initially designated F-86C, the YF-93A was intended as 
a deep penetration escort fighter derivative of the 
F-86A to meet the same requirement as that to which 
the Lockheed XF-90 and McDonnell XF-88 were de- 
veloped. Only the wings of the F-86A were retained by 


USA 


‘The YF-93A (below) was a deep penetration escort 
fighter retaining the wings of the F-86 Sabre. 


Key to North American F-86E Sabre 
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(Above) The YF-93A deep penetration fighter. 


the YF-93A, these being mated with an entirely new 
and enlarged fuselage accommodating additional fuel, 
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a Pratt & Whitney J48-P-1 turbojet of 6,000 Ib st 
(2722 kgp) and 8,000 Ib st (3 629 kgp) with afterburn- 
ing, and an armament of six 20-mm cannon. One 
hundred and eight F-93As were ordered in June 1948, 
but cancelled six months later, and the first of two 
YF-93As wes flown on 25 January 1950. Both proto- 
types were eventually transferred to the NACA for 
comparison tests between the original flush air intakes 
and enlarged scoop-type air intakes. Max speed. 
708 mph (1 139 kan/h) at sea level, 622 mph (1 000 kan/h) 
at 35,000 ft (10 670m). Initial climb, 11,960 ft/min 
(60,75 m/sec). Range, 1.967 mis (3165 km). Empty 
weight, 14.035 Ib (6 366 kg). Normal loaded weight. 
21,610 Ib (9 802 kg). Span. 38 fe 11 in (11,86 m), Length, 
44 ft1 in(13,43 m). Height, 15 ft 8 in (4,77 m). Wing area, 
306 sq ft (28,43 m) 


NORTH AMERICAN 


F-86E SABRE USA 


‘A Canadair-bullt CL-13 Sabre 2 (above) of No 441 Sqn, 
No 1 Wing, RCAF, North Luffenham, 1952. 


By the time that the last F-86A was completed in 
December 1950, production of the Sabre day fighter had 
Given place to the F-86E, the first example of which had 
flown on 23 September 1950, In most respects identical 
to the late production F-86A and retaining the J47- 
GE-13 engine of 5,200 Ib st (2 359 kgp), the F-86E dif- 
fered essentially in having an all-flying tail. A total of 
336 F-86E Sabres was built by the parent company, the 
prime production source being Canadair. The 
‘Canadian company applied the designation CL-13 
‘Sabre 2 to the licence built F-86E-6 (the Sabre 1 being a 
single F-86A-5 assembled by Canadair), the first being 
flown on 31 January 1961. One example was completed 
‘as a Sabre 3 with a 6,000 ib st (2722 kgp) Avro Orenda 
3, this being the 100th Canadian-built aircraft - see 
Canadair CL-13 Sabre. A total of 350 Sabre 2s was fol- 

lowed by 438 Sabre 4s, the frst of these being flown on 
28 August 1962 and differing from preceding aircraft 
solely in having improved air conditioning. The Sabre 2 
entered RCAF service in the spring of 1951, all but 60 
diverted to the USAF being assigned to that air arm. In 
1954-55 most of the RCAF Sabre 2s were uansferred 
under MDAP to the Greek and Turkish air arms which 
received 104 and 105 respectively. Meanwhile, during 
1962-53, 431 Sabre 4s were delivered to the RAF under 
MDAP, these serving until 1955-56 when the surviving 
aircraft were reassigned to Italy (180) and Yugoslavia 
(121) as F-86E(M) Sabres. Max speed, 679 mph 


(immediately below) F-86F-36 of Norwegian Skvadron 
‘336, Gardermoen, 1959, and (bottom) F-86E(M) of 
Malian 4° Stormo, Pratica di Mare, late ‘fifties. 
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(1093 km/h) at sea level, 601 mph (967 km/h) at 
35,000 f (10 670 m), Initial climb, 7,250 ft/min (36,83 m/ 
sec). Empty weight, 10,845 lb (4919 kg). Loaded 
weight, 17,806 Ib (8 077 kg). Dimensions as for F-86A. 


NORTH AMERICAN 
FJ-2 FURY USA 


Despite its designation and retention of the name Fury, 

the FJ-2 bore no design relationship to the earlier FJ-1, 
being essentially a navalised F-86 Sabre. The first of 
three prototypes converted from F-B6E airframes was 
flown on 27 December 1951 as the XFJ-2B, this having 
an armament of four 20-mm cannon, an A-frame arres- 
ter hook and catapult spools. The second (without 
armament) and third (with six 0.5-in/12,7-mm guns) 
prototypes featured a lengthened nosewhee! leg and. 
were designated as XFJ-25, and 300 FJ-28 were 
ordered (this subsequently being cut back to 200) with 
acceptances commencing in November 1952. The FJ-2 
was powered by a 6,000 lb st (2722 kgp) General Elec: 

tric J47-GE-2 engine, carried an armament of four 
20-m cannon and featured folding wings, a modified 
undercarriage, catapult and arrester gear. Production 
was completed in September 1954, and all were de- 
livered to the USMC for operation from shore bases. At 
a later stage, the gun armament was augmented by a 
pair of AIM-9 Sidewinder AMS. Max speed, 676 mph 
(1088 km/h) at sea level, 602 mph (969 km/h) at 
95,000 ft (10 670 m). Initial clinab, 7,230 ft/min (36,73 m/ 
sec). Range (two 200-US gal/757-1 drop tanks), 990 mls 


| 
(Above) The first XFJ-2 leaving the carrier Coral Sea in 


November 1962, and (below) the 19th series FJ-2 prior 
to delivery from NA's Columbus plant, 
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‘Adapted from an F-86H-5, this OF-86H target drone 
(above) served at the US Naval Weapon Center. 


(1.593 km). Empty weight, 11,802 lb (5 353 kg). Loaded 
weight (with crop tanks), 18,791 lb (8 524 kg). Span, 
97 ft 1% in (11,31 m). Length, 37 ft7 in (11,45 m), Height, 
19ft 7 in (4,14 m). Wing area, 287.9 sq ft (26,75 m") 


NORTH AMERICAN 
F-86F SABRE 


Flown for the first time on 19 March 1952, and destined 
to be numerically the most important of the Sabre day 
fighters, the F-86F differed fundamentally from the pre 
ceding F-86E in having a 5,910 lb st (2.681 kgp) J47- 
GE:27 engine, progressive changes being introduced 
during the prodi which terminated (insofar as 
18 Decem! 
the introduc 
F-86F-20), a 


USA 


1956. The principa e changes were 
tion of 200-US gal (757-1) drop tanks (fro 
dual-store wing (from F-86F-30) with ad 
points enabling two drop tanks or other st ci 

ried beneath each wing, and a new non-slatted wing 
loading edge (introduced with the 17st F-25 and 200th 
F-20), Deletion of the slats and extension of the leading 
ecige, increasing wing area by 14.4 sq ft (1,34 m), im 
proved both high-altitude manoeuvrability and Mach 
numbers at some cost to low-speed cl 


aracteristics. 


‘An F-86F-30 (above) of the 334th FIS, the F-series being 
‘numerically the most important of the Sabres, 


Production terminated in 1964, but was reinstated in 
the following year to fulfil additional MDAP Sabre com 
mitments with the F-86F-40, this reverting to wing 
slats which were added to the extended wing leading 
edge and combined with 1-ft (0,0-m) wing-tip exten 
sions. These changes were applied retrospectively to 


‘An F-Q6F-35 of the USAF's Skyblazers aerobatic team 
(below) over France in October 1955. 
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(Above) F-86F-40, the definitive F-series model. 


all F-86F-25s and -30s. Production by the parent com 
pany totalled 1,539 aircraft, a further 300 (F-86F-40s) 
assembled in Japan by Mitsubishi from com 
ponent sets, the first of these flying on 9 August 1956. 
From 1964, the delivery of ex-USAF F-86F's began under 
the MDAP, one of the first recipients being Nationalist 
China which received 320 plus seven converted for re- 
connaissance as RF-86Fs. Other nations to receive the 
F-86F included Argentina (28). Iraq (5), Japan (180 of 
which 45 returned to the USAF), Norway (90), Pakistan 
(120), Peru (14), Philippines (40), Portugal (50), South 
Korea (112 plus 10 RF-86Fs), Spain (244), Thailand (47), 
Turkey (12) and Venezuela (22). A derivative of the 
F-86F with Rolls-Royce Avon engine was built in Aus 
uralia by CAC (which see). The following data relate to 
the definitive F-86F-40, Max speed, 678 mph 
(1091 km/h) at sea level, 599 mph (964 km/h) at 
‘95,000 ft (10 670 m). Initial climb, 8,100 ft/min (41,16 m/ 
sec). Range (two 200-US gal/757-1 drop tanks), 926 mis 
(1490 km). Empty weight, 11,125 lb (6 046 kg). Loaded 
weight (clean), 15,198 lb (6 894 kg). Span, 39 ft 1 
(11.92 m). Length, 37 ft 642 in (11,44 m). Height, 14 ft 
8%o in (4,49 m). Wing area, 313.37 sq ft (29,11 m’). 


being 


NORTH AMERICAN 
F-86H SABRE USA 
Destined to be the final production version of the Sabre 


for the USAF, the F-86H featured a deeper fuselage to 
accommodate the larger air intake required for an 
8,920 lb st (4046 kgp) General Electric J73-GE-3 
engine and to provide a substantial increase in internal 
fuel capacity. The first F-86H was flown on 30 April 


1953, this retaining the slatted wing of the F-86E, but 
subsequent aircraft omitted the slats and adopted the 
etended wing leading edge introduced during F-B6F 
production — the final 10 aircraft having hoth slats and 
extended wing. Intended for the fighter réle, the F-B6H 
had four underwing stores stations, and could carry a 
pair of 1,000-Ib (454-kg) GP bombs or 750-tb (340-kg) 
napalm bombs in addition to drop tanks, or a 1,200-1b 
(644-kg) 100-KkT nuclear store under the port wing. De 
liveries to the USAF commenced in January 1984, the 
first 113 having an armament of six 0.6-in (12,7-mm) 
machine guns which gave place to four 20-mm cannon 
in subsequent aircraft, and a total of 473 (plus two pre 
series) F-86H Sabres was built with the last being 
accepted on 11 April 1956. Max speed, 692 mph 
(1 114 km/h) at sea level, 617 mph (993 km/h) at 35,000 ft 
(10 670 m). Initial climb, 12,900 ft/min (65,53 m/sec) 
Range (two 200-US gal/757-I drop tanks), 1,040 mis 


(1674 kan). Empty weight, 13,836 Ib (6 276 kg). Loaded 
weight (with two drop tanks), 21,852 Ib (9 912 kg). 
Span. 39 ft 1% in (11,92 m). Length, 38 ft 10 in (11,84 m) 
Wing area, 313.37 sq ft (29,11 mr"). 


(below) an F-86H-10 serving with the 136th TFS, 102nd 
‘TFW, New York Air National Guard, early 1963. 


NORTH AMERICAN 
FJ-3 FURY 
On 3 March 1952, the design of a new Fury shipboard 


fighter began around the newly-available Sapphire 
engine built by Wright under licence from Armstrong 


‘The PJ-3 Fury (below) differed from the FJ-2 primarily 
in having a totally redesigned fuselage. 


USA 


(Above) An FJ-3M of VF-142 aboard the USS Hornet in 
1967, and (below) a general arrangement drawing of 
the FJ-3 with wing fold indicated by dotted lines. 


Siddeley. Assigned the designation FJ-3, the new 
fighter differed from the FJ-2 primarily in having  rede- 
signed fuselage with a deeper air intake to accommo: 
date the Wright J65 engine, as the US-built version of 
the Sapphire was known. The fifth FJ-2 was adapted to 
take the new engine as the XFJ-3 and flew on 3 July 
1963, and the first production FJ-3, powered by a J65: 
W-4 engine rated at 7,650 Ib st (3 470 kgp) and carrying 
an armament of four 20-mm cannon, followed on 11 
December 1963. Deliveries to the US Navy began in Sep: 
tember 1954, and, in the following year, the wing slats 
were discarded in favour of extended leading edges, 
while, with the 346th aircraft, additional wing stores 
stations were introduced for 500- or 1,000-Ib (227- or 
454-kg) bombs or rocket packs. In August 1956, as the 
538th and last FJ-3 was delivered, a new weapon capa 
bility was introduced in the form of the Sidewinder 
AAM, 80 aircraft subsequently being modified as 
FJ-3Ms which had the cannon armament augmented 
with a pair of the AAMs. In 1962, under the tri-service 
designation system, the FJ-3 became the F-1C, the 
FJ-3M becoming the MF-1C. Max speed, 681 mph 
(1.096 km/h) at sea level, 623 mph (1 002 km/h) at 
35,000 ft (10 670 m). Initial climb, 8,450 fe’min (42,93 m/ 
sec). Range (clean), 990 mis (1 599 km). Empty weight, 
12,206 lb (6 536 kg). Loaded weight (clean), 17,189 lb 
(7,797 kg). Span, 37 fe 144 in (11,31 m). Length. 37 ft 7 in 


(11,45 m). Height, 13 ft 8 in (4,16 m). Wing area, 
302.3 9q ft (28,08 m*) 

NORTH AMERICAN 

F-86K SABRE USA 


Evolved from the F-86D specifically for supply to NATO 
forces under the MDAP. the F-86K differed from its pre- 
decessor primarily in having a simpler fire control 
system and cannon armament which could be supple- 
mented by a pair of AIM-9B Sidewinder AAMs. De- 
velopment began on 14 May 1953, two F-86D-40s being 
modified as YF-86K prototypes and the first of these fly 
ing on 16 July 1954. These were subsequently sent to 
Italy to serve as pattern aircraft for similar aircraft 
assembled under licence by Fiat. The parent company 
built 120 F-86Ks, deliveries commencing in May 1955, 
these being powered by the J47-GE-17B engine rated 


‘A Fiat- built F-86K (below) of Jagdgeschwader 74, this 
aircraft later being transferred to Venezuela. 


at 5,425 lb st (2.460 kgp) and boosted to 7,500 Ib st 
(402 kgp) with afterburning. Built-in armament com: 
prised four 20-mm cannon. Of the NAA-built F-86Ks, 60 
were supplied to Norway and 59 to the Netherlands. 
The first Fiat-assembled F-86K was flown on 23 May 
1956, a total of 221 being delivered of which 63 were 
‘supplied to the Italian air arm, 60 to France, 88 to Ger- 
many, six to the Netherlands and four to Norway. The 
last 45 Piat-assembled aircraft had the extended wing 
of the F-86F-40, others being retroactively modified. 
‘The Dutch F-86Ks were passed on to Turkey in 1963-64, 
and, in 1967-68, 47 ex-German aircraft were passed to 
Venezuela, four of the latter being sold to Honduras in 
1969. Max speed, 692 mph (1114 kavh) at sea level, 
612 mph (985 kan/h) at 40,000 ft (12 190 m). Initial climb, 
12,000 ft/min (60,96 m/sec). Range (with two 120-US 
gal/454-1 drop tanks), 744 mis (1 197km). Empty weight, 
13,367 lb (6 063 kg). Loaded weight (clean), 18,379 Ib 
(8.937 kg). Span, 37 ft 1¥in (11,31 m). Length, 40 ft 
1116 in (12,47 m). Height, 15 ft 0 in (4,57 m), Wing area, 
287.9 sq ft (26,75 m’). 


‘The F-86K served with JG 74 of the Luftwatfe (below) 
from 1961 to 1965, operating from Neuburg, 


NORTH AMERICAN 
FJ-4 FURY 


Designation notwithstanding, the FJ-4 effectively re- 
presented, by comparison with previous Furies, a com: 
plete structural redesign to produce a wholly new ait 
craft. The wing was totally new, the fuselage was new 
with greater depth and the tail surfaces were larger 


(Below) The FJ-4, last of the North American Furies. 
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‘An FJ-4B (above) of VX-4 at the Point Mugu Naval Air 
Missile Test Center with Bullpup ASM in 1958. 


and thinner, internal fuel capacity being 50 per cent 
greater than that of the FJ-3. Power was provided by a 
7,700 Ib st (3 493 kp) Wright J65-W-16A turbojet, four 
‘wing stations were provided for external stores and all 
stations were capable of carrying the Sidewinder AAM 
to supplement the four-cannon built-in armament, The 
first of two FJ-4 prototypes flew on 28 October 1964, 
these being followed by 150 series aircraft, all being 
accepted by the US Navy by March 1967, Previously, on 
4 December 1956, an attack fighter version, the FJ-4B, 
had flown, this having a stiffer wing with six stores sta 
{tons and the ability to carry the Bullpup air-to-surface 
missile (five plus guidance pod). The 222nd and Inst 
FJ-4B was delivered in May 1968. Two FJ-4s (2nd and 
4th series aircraft) were fitted experimentally with both 
monopropellant and bipropeliant auxiliary rocket 
motors as FJ-4Fs. The following data relate to the FJ-a 
‘Max speed, 680 mphi (1 094 km/h) at sea level, 624 mph 
(1015 km/h) at 35,000 ft (10670 m). Inittal climb, 
7,660 ft/min (38,91 m/sec). Range (clean), 1,486 mls 
(2 390 ken). Empty weight. 13,210 lb (5 992 kg), Loacled 
weight (clean), 20,190 Ib (9 131 kg). Span, 39 ft 11n 
(11,91 m). Length, 36 fe 4 in (14,07 m), Height, 13 ft 11 in 
(4,24 m), Wing area, 338.66 sq ft (31,46 m’), 


NORTH AMERICAN 

F-86L SABRE USA 
First flown in October 1956, the F-86L. all-weather 
fighter was an upgraded F-B6D introducing the longer 

span wing with extended and slatted leading edgo first 
adopted by the F-86F-40, and modernisod avionics in 

cluding a data link installation, The J47-GE-33 engine 
and rocket armament of the F-86D were retained 


. = 


‘The F-861 (above and below) was an upgraded F-86D 
with modified wing and modernised avionics that 
remained with the Air National Guard until 1965. 


Under @ programme known as Project Follow-On, 981 
F-86D aifcraft were modified to F-B6L standards be- 
tween 1956 and 1968, The F-86L remained in service 
with the Air National Guard until 1965, and 17 were 
transferred to Thailand. Max speed, 693 mph 
(1 116 kan/h) at sea level, 616 mph (991 km/h) at 40,000. 
(12190 m), Initial climb, 12,200 ft/min (61,98 m/sec), 
Range (with two 120-US gal/454-1 drop tanks), 750 mls 
(1207 km). Empty weight, 13,822 lb (6 270 kg). Loaded 
weight (clean), 18.484 Ib (8 384 kg). Span, 39ft 11 in 
(11,92 m). Length, 40 ft 34 in (12,27 m), Height, 15 ft 0 in 
(457 m), Wing area, 313.37 sq ft (29,11 m’), 
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NORTH AMERICAN F-100A & 
F-100C SUPER SABRE 


First of the USAF's “Century-series” fighters and one of 
the first fighters capable of level-flight supersonic per- 

formance, the Super Sabre was first flown on 25 May 
1953. Two YF-100A prototypes were followed by the 
first series F-100A on 29 October 1953, initial oper 

ational capability being achieved by the USAF two 
years later. The F-100A was powered by a Pratt & Whit 

ney J57-P-7 rated at 9,700 Ib st (4 400 kgp) boosted to 
14,800 lb st (6713 kgp) with afterburning. This was 
supplanted by the J57-P-39 with similar ratings in the 
Jast 36 of the 203 of this initial mode! built. Armament 
comprised four 20-mm cannon. Six were later adapted 
as RF-100As with armament removed and five recon 
naissance cameras installed in a “canoe” fairing 
beneath the cockpit. From mid-1959, 118 ex-USAF 
F-100As (upgraded in some respects to F-100D 
standards and designated F-100A Rehab) and four 
RF-100As were supplied to Nationalist China. The 
F-100A had been optimised for the air superiority role, 
but its production successor, the F-100C was a fighter- 
bomber with substantially increased internal fuel capa- 
ccity resulting from introduction of a "wet" wing, an en- 
larged vertical tail and a J57-P-21 engine rated at 
10,200 Ib st (4 6277 kgp) etry and 16,000 tb st (7258 kop) 
with afterburing. The first series F-100C flew on 17 
January 1966, and a total of 476 was built, the last being 
delivered in July 1956, The four 20-mm cannon arma- 

ment was retained and six wing stores stations were 
provided for external loads of bombs and rocket pods 


USA 


‘An F-100C-20 (below) of the 36th Fighter Day Wing 
operating from Bitburg, Germany, during 1956. 


From 1972, Turkey received 92 ex-USAF F-100Cs to sup- 
plement its fleet of F-100Ds and Fs, The following data 
relate to the F-100C. Max speed, 914 mph (1471 km/h) 
at 35,000 ft (10670 m). Initial climb, 19,000 ft/min 
(96,62 m/sec). Range (clean), 572 mis (920 km). Empty 
weight, 19,270 lb (8 741 kg), Normal loaded weight, 
27,587 Ib (12613 kg). Span, 38 ft 9¥4 in (11,82 m). 
Length, 47 ft OF in (14,34 m). Height. 16 ft 4 in (4,67 mn). 
Wing area, 385 3q ft (35,77 m1") 


NORTH AMERICAN F-100D & 
F-100F SUPER SABRE 


Whereas the F-100C was theoretically a dual-réle ver- 
sion of the Super Sabre, capable of both air superiority 
and fighter-bomber missions, its successor, the F-100D, 
was a dedicated fighter-bomber. Possessing the same 
wing stores stations (but with ejectable pylons) and 
four-cannon built-in armament as those of the F-100C, 
and retaining the J57-P-21 (ot -21A) engine, the F-100D 


USA 


‘The F-100D-70 (below) was from a late Super Sabre 
production batch and was a dedicated fighter-bomber. 
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‘An F-100D-10 (above) of Escadron 1/11 Roussilon, Armée 
de I’Air, Toul 1972, and (below) an F-100D-6 of 308th TF 
‘Sqn, 31st TFW, Tuy Hoa, Vietnam, 1970. 


had increased wing and tail surface ares, in-flight re- 
fuelling capability, inboard landing flaps and improved 
avionics. The first F-100D was flown on 24 January 
1956, this being followed 13 months later, on 7 March 
1957, by @ tandem two-seat version, the F-100F, in 
tended to combine the fighter-bomber task with that of 
‘combat proficiency training, these two versions of the 
Super Sabre subsequently being built in parallel. The 
series two-seater had been preceded by the single 
TF+100C prototype which had flown on 3 August 1956. 


‘An F-100D-10 (above) of Escadron 2/11 Vosges of the 
Anmée de I'Air, and (below) a general arrangement 
‘drawing of the F-100D Super Sabre. 


A total of 1,274 F-100Ds was built, together with 339 
F-100Fs, and, of these, 85 Ds and 15 Fs were assigned to 
France, 48 Ds and 10 Fs (later supplemented by 14 
‘TF-100Fs) to Denmark, and 131 Ds and 60 Fs to Turkey 
under the Military Assistance Program. The following 
data relate to the F-100D, Max speed, 891 mph 
(1434 km/h) at 35,000 ft (10 670 m). Initial climb, 
18,000 ft/min (91,95 m/sec). Normal range (clean), 
534 mis (859 km). Empty weight, 21,000 Ib (9 526 kg). 
‘Normal loaded weight. 2,847 Ib (13 085 kg). Span, 38 ft 
935 in (11,82 m), Length, 47 ft 4% in (14,44 m). Height, 
16 fr 234 in (4,94 m). Wing area, 400 sq ft (37,16 m*) 


NORTH AMERICAN YF-107A_ USA 


Initiated as an advanced derivative of the Super Sabre 
and originally designated F-100B, the F-107A evolved 
as an entirely new dual-role (all-weather interceptor 
and fighter-bomber) aircraft, and the first of three 
YF-107A prototypes was flown on 10 September 1956. 
Featuring innovative engine air intake positioning 
(above and behind the pilot's cockpit), the YF-107A was 
powered by a Pratt & Whitney J75-P-9 rated at 
17,200 tb st (7802 kgp) and 24,500 Ib st (11 113 kgp) 
with afterburning, and intended built-in armament 
was four 20-mm cannon. The F-107A was in competi 
tion with the Republic F-105, and, when the latter was 
selected, further development of the former was dis: 
continued and two of the YF-107As were passed to the 
NACA. Max speed, 890 mph (1 432 km/h) at sea Jovel, 
1,295 mph (2 084 kan/h) at 36,000 ft (10 975 m). Time to 
39,900 ft (12 160m), 1.0.min. Normal range, 788 mis 
(1.268 km), Empty weight, 22,696 lb (10 295 Ib). Normal 
loaded weight, 39,765 lb (18 033 kg), Span, 36 ft 7.1n 
(11,15 m). Length, 61 ft 10 in (18,84 m). Height, 19 ft 8 in 
(5,99 m), Wing area, 376 sq ft (34,93 m’). 


‘The first YF-107A (above) lacked the so-called 
“Variable Inlet Duct" applied to the third aircraft. 


{Above and below) The YF-107A, the photo showing 
the first prototype landing in October 1956. 


NORTHROP XFT-1 & 2 


Despite some scepticism concerning the practicability 
of the monoplane configuration for the shiphoard 
fighter, the US Navy's BuAer issued a second require- 
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(Above) The XFT-1 returned to Northrop after brief 
evaluation for reworking as the XPT-2 (below), 


‘The Northrop 3A (above and below) was briefly flown 
‘at Wright Field and then retuned to Northrop. 


ment for such a warplane on 24 January 1933, the first 
having been issued seven weeks earlier and for which 
the Boeing Model 273 was designed and built (as the 
XF7B-1), To meet the later but essentially similar re 
quirement, a contract was let to Northrop for a proto: 
type assigned the designation XFT-1, A single-seat all: 
metal cantilever monoplane with split flaps, spatted 
main undercarriage members and an enclosed cockpit. 
the XFT-1 was designed by a team led by Ed Heine- 
mann. Powered by a Wright R-1510-26 14-cylinder 
radial rated at 600 hp at sea level and 626 hp at 6,000 ft 
(1.830 m), and carrying two 0,30-in (7,62-mm) cowl 
guns, the XFT-1 first flew on 16 January 1934, The US 
Navy was critical ofits manoeuvrability, its tendency to 
‘spin out of certain manoeuvres, its low speed charact: 
eristios and its landing speed. During the course of 
initial tests, an XR-4510-8 engine affording 660 hp at 
8,500 ft (2.590 m) was substituted for the -26, and, in 
April 1936, the XFT-1 was returned to the manufacturer 
for more extensive modification. A Pratt & Whitney 
R-1535-72 Twin Wasp Jnr M4-cylinder radial rated at 
700 hip for take-off and 650 tip at 7,500 ft (2 285 m) was 
installed, this having along-chord cowling; the vertical 
tail surfaces were enlarged, and the mainwheel spats 
were revised. Redesignated XFT-2, the fighter was 
‘now 261 lb (118 kg) heavier in empty condition, speed 
and climb performance were marginally improved, but 
manoeuvrability and low speed characteristics were 
‘worse. It was pronounced unairworthy by the US Navy 
and crashed on 21 July 1936 while being returned to its 
manufacturer. The following data relate to the XFT-1 
with the -26 engine. Max speed, 235 mph (378 km/h) at 
6,000 ft (1.890 m). Time to 6,000 fe (1 830 m), 2.6 min. 
Max range, 976 mils (1 570 km). Empty weight, 2,469 lb 
(1120 kg). Loaded weight, 3,766 lb (1704 kg). Span, 
32 ft9 in(9,75 m). Length, 21 fe 1 in (6,43 m). Height, 9 ft 
5 in (2,87 m). Wing area, 177 sq ft (16.44 m), 


‘The XFT-2 (below) was rejected by the US Navy owing 
to poor low-speed handling and poor manoeuvrability. 


NORTHROP 3A (XP-948) USA 


Based on the design of the XFT, the Model 3A was de- 
veloped as a contender in the US Army's Materiel Divi 
sion competition for a successor to the P-26 in service 
with the USAAC, A low-wing all-metal semi-mono- 
‘coque monoplane with fully-retractable main undercar- 
riage members and an enclosed cockpit, the Model 3A 
was powered by a Pratt & Whitney SR-1835-6 Twin 
Wasp Junior 14-cylinder radial engine rated at 700 hp 


for take-off. It had provision for one 0:30-in (7.62-mm) 
and one 0.50-in (12,7-mm) gun in the fuselage. Com: 

pleted in July 1936, it was briefly tested at Wright Field 
where it was found to be somewhat unstable and prone 
to spinning. Returned to the manufacturer for modifica: 

tion, the Model 3A was under test over the Pacific on 30 
July, but failed to return, no trace of the aircraft nor its 
pilot ever being found. The design of the Model 3A was 
‘subsequently sold to Chance Vought Aircraft which 
further developed it as the V-141. The following data 
fare based on manufacturer's estimates. Max speed, 
270 mph (434 kavh) at sea level, 258 mph (415 km/h) at 
10,000 ft (3 050 m). Time to 10,000 ft (3 050 m), 3.3 min. 
Endurance, 3.1 hrs. Loaded weight, 3,900 lb (1769 kg). 
Span, 33 ft 6in (10,21 m). Length, 22 3in (6,78 m). 
Height, 9 ft 1 in 2,77 m). Wing area, 187 sq ft (17,37 m’). 


USA 


NORTHROP XP-56 


One of the most radical of US experimental fighters of 
World War Il, the XP-56 was conceived asa result of an 
informal competition initiated late in 1939 for innova: 
tive fighter designs, the winning contractors being Vul 
too (XP-54), Curtiss (XP-55) and Northrop (XP-56). The 
XP-56 was a tailless pusher of all-magnesium, all 


‘The first (above) and second (below) prototypes of the 
highly innovative Northrop XP-56 fighter. 


NORTHROP 


welded construction, two prototypes being ordered on 
26 September 1940 and 13 February 1942 respectively. 

Power was provided by a 2,000 hp Pratt & Whitney 
R-2800-29 Double Wasp 18-cylinder radial engine 
buried in the rear fuselage and driving contra-rotating 
pusher propellers. Proposed armament. comprised two 
20-mm cannon and four 0.60-in (12,7-mm) machine 
guns, The first two flights were conducted on 6 Septem- 
ber 1943, dorsal fin area subsequently being increased, 
and flight test being resumed on 8 October, the aircraft, 
being written-off as.a result of alanding accident on the 
second flight of that day. The second prototype, which 
differed in having bellows-type, split-flap wingtip “rud- 
ders” and a further increase in dorsal fin area, flew on 
23 March 1944. Lateral instability and control reversal 
were experienced at low speeds, and high speeds were 
not attainable owing to inability to obtain full power. 

After the 10th flight of this XP-56, the USAAF concluded 
‘that further flight testing was ‘'too hazardous” and de: 

velopment was discontinued. The following data are 
based on manufacturer's estimates. Max speed, 
417 mph (671 kaw/h) at sea level, 465 mph (748 kuw/h) at 
25,000 ft (7 620 m). Tume to 20,000 ft (6 100 m), 7.2 min. 

Range, 660 mis (1062 km). Empty weight, 8,700 lb 
(3.946 kg). Design loaded weight, 11,350 Ib (5 148 kg). 
Span, 42 f Gin (12,98 m). Length, 27 ft 6 in (8,38 m). 
Height, 9ft 8in (2,94 m). Wing area, 307 sqft 
(28,62 m*). 


(Below) The second prototype of the Northrop XP-56. 


NORTHROP P-61A & P-61B 
BLACK WIDOW USA 


‘The first warplane evolved from the outset for the noc 
turmal intercept role to achieve service status, the Black 
Widow was designed to meet the requirements of an 
outline specification issued on 2 October 1940, The 
XP-61 was a radar-equipped, heavily-armed three-seat 
et of twin-engined, twin-boom configuration, two pro- 
totypes being ordered on 11 January 1941, and the first 
of these flying 15 months later, on 21 May 1942. By this 
time, 13 pre-series YP-61s and 560 series aircraft had 
been ordered, the first 48 of the latter (P-61A-1s) having 
similar Pratt & Whitney R-2800-10 Double Wasp 18- 
cylinder radials each rated at 2,000 hp, Subsequent air 
craft received the R-2800-65, with a war emergency 
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rating of 2,250 hp. Armament comprised fou: 
20-mm cannon, and the 13 YP-6ls and first 37 


also had a remotely-controlled dorsal barbette mount 
ing four 0,50-In (12,7-mm) machine guns, This barbette 
resulted in tail buffet problems, and the remaining 163 
P-61As were completed as two-seaters with the turret 
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omitted. Deliv 
1943, giving place to the P-61B in 
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The sixtoenth production P-61A-1 (above), which was 
one of 37 A:series aircraft with the gun barbette, 


‘The P-61B-15 (below) and B-20 (above) Black Widow 
batches had the dorsal gun barbette reinstated, 


(Below) A P-61A-10 of the 425th NF Sqn, US 9th Air 
Force, operating from Etain, France, January 1945, 


(Above, top) P-61A-1 of 6th NF Sqn, East Field, Saipan, 
summer 1944, and (immediately above) a P-61B-15 of 
‘548th NF Sqn, le Shima, August 1945, 
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471 kg). Span 
ength, 49 ft 7 in (15,11 m). Height, 
Wing area, 662.36 sq ft (61,53 mr 


NORTHROP P-61C & P-61D 
BLACK WIDOW 


(Above) A P-61C-1 of the final Black Widow series 
batch, of which only 41 were completed. 
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a), 14.6min. Range (internal fuel), 1,000 mis 
1609 km). Empty weight, 24,000 Ib (10 866 kg). Normat 
ght, 30,600 lb (13 880 kg), Dimensians as for 
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ance, long-range 
7 P-6IB airframes were selected for 
jon as XP-61Es, Retaining the R-2800-6! 
earlier sub-type, the XP-61E two-seat 
the decking of the fuselage nacelle cut 
e wing, and the tandem cockpits en- 
4 by a hinged single-piece blown canopy (the 
g @ similar but aft-sliding 
and aft sections of the fuselage 
and the 


second prototype ha 
canopy), The cen 
acelle accommodated additional fuel tankagi 


nose-mounted Al radar was supplanted by four 0.60, 
2,7-mm) guns. the ventral battery of four 20-mm 
cannon being retained. With the end of World War Il 


the requirement for the two-se XP-61E 
was cancelled, the second aircraft having been written 
off in a take-off accident on 11 April 1945, and the first 
prototyr ly converted to the XF-15 
photo-recar peed, 376 mph 
(605 kaw/h Time to 20,000 ft 
104 im). 
doc! 


day fighte: 


bsequen 
naissance aircraft. Max 
at 17,000 ft (5180 m 
13.0. min. Normal range, 
360 Ib (96 


mls ( 
Normal 


a4 kg 


Length, 49 ft 
Ving area, 66 


b (14 254 kg), Span, 66 ft 0% 1 


un (15,111). Hight, 14 8 in 
36 56 ft (61,69 m°), 


‘The XP-61E (above and below) was a long-range escort 
fighter developed from the P-61B, 


NORTHROP XP-79B 


{In January 1943, Northrop was awarded a USAAF con 
tact for the design and construction of three proto: 
ypes of a highly original rocket-propelled interceptor 


Aghter of all-wing configuration and designated XP-79 
To be powered by a single 2,000 Ib (907 kg) Aerojet 
ket motor, the XP-79 was to have accommodated its 


pilot in the p 
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one position, but, in the event, develop: 
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‘The XP-79B (above and below) was lost in an accident 
that ended its first and only flight. 


ft time on 12 September 
1945, but in a climbing turn during its second pass over 
Muroc Dry Lake, an inadvertent rol was followed by & 

nd then a spin from which the pilot was unable to 
ver, and following this accident the programme 
cancelled, The following data are based on manu- 
facturer’s estimates. Max speed. 547 mph (880 kay/h) at 
sea level, 508 mph (817 km/h) at 25,000 ft (7 620 m) 
Time to 26,000 fe (7620 m). 4.3 min. Range, 995 mis 
(1.600 km). Empty weight, 5,840 lb (2 649 kg). Loaded 
weight, 8,669 Ib (3.932 kg). Span, 38 ft 0 in (11,58 m| 
Length, 14 ft On (4,27 m). Height, 7 ft Oin (2,13 m) 
Wing area, 278 sq ft (25,83 m*) 


NORTHROP F-89A ro F-89C 
SCORPION 


USA 


‘The second F-89A (above) with 5-in (12,7-cm) HVARs 
underwing, and (below) an F-89B of the Wisconsin Air 
‘National Guard, circa 1955, 


30 of the initial order being built to F-89B standard, this 
differing only in avionics. Subsequent Scorpion orders 
called for the F-89C first flown on 25 October 1951 and 
distinguished externally from preceding sub-types in 
replacing the interim external elevator balances with 
internal mass balances. There were also various in 
ternal changes, ith the 36th aircraft, the J36 
ed, this (retrofitted to all 
ft) having a dry rating of 5,100 Ib st 
(2.313 kgp). With the 65th aircraft the engine was again 
changed, to the 5,400 Ib st (2 450 kgp) J36-A-33 


boosted to 7,400 Ib st gp) with afterbusning 
Production of the F-89C totalled 164 aircraft, During 
1952, six Scorpions ~ mostly F-89Cs ~ disintegrated in 


mid-air, necessit 


ing gr \G of the entize fleet. T! 
ttributed to wing sero-elasticity, neces: 
sitating some major wing structural redes 
Scorpions were rotated through a modification pro: 
gramme, The F-B9C left the a |AF inventory in 
1954, by which time all aircraft had been re-engined 
with the J35-A-47. One F-89A was experimentally fit 
ted with a rotating turret in the nose mounting fo 
20-mm cannon, two F-89Cs were fitted with an arma- 
(out 30-mm cannon and another tested a pair of 
rocket guns firing 2.75-in (70-mm) rockets from 1 
barrels. The following data relate to the J36-A-33 
powered F-89C, Max speed, 650:mph (1 046 kra/h) at 
sea level, 562 mph (904 km/h) at 40,000 ft (12 190 m) 
Initial climb, 12,300 ft’min (62,48 m/sec). Max range, 
905 mis (1 456 km). Empty weight, 24,570 Ib (11 145 kg) 
nal loaded weight, 37,348 lb (16 941 kg), Span (ov 
56 ft Oin (17,06 m), Length, $3 ft & in 
28 m). Height, 17 ft 6 in (5,33 m). Wing area, 
606 sq ft (56,30 m’) 


failures were 


mn, and all 


NORTHROP F-89D ro F-89) 
SCORPION 


Representative of the first generation of turbojet 
powered fighters designed from the outset for the all 
Weather intercept réle, the Scorpion stemmed from a 
letter contract for two XP-89 prototypes received by 
Northrop on 13 June 1946. The first of these, redesig. 
nated XF-89 and powered by two 4,000 lb st (1 814 kgp) 
Allison J35-A-9 turbojets, was flown on 16 August 1948, 
contract being placed in May 1849 for the seco 

Totype to be modified to YF-89A standards and f 
series F-89As, The YF-89A and F-89A received J35 
A-21 engines each rated at 5,000 Ib st (2 268 kgp) 
boosted to 6,800 ib st(3 084 kgp) with afterburning, the 
latter fiying for the first time on 28 September 1950, and 
built-in armament comprising six 20-mm cannon, In the 
event, only 18 F-89As were completed, the remaining 


(Above) The F-89D, which lacked the cannon. 


With the D-series of the F-89, a fundamental change in 
armament took place, the sextet of 20-mm cannon car 
tied by all earlier sub-types of the Scon 
2.76-in (70-mm) folding-fin unguided 


to 


(Below) An F-89D-25 of the 64th FIS, Elmendorf AFB, 
Alaska, October 1954 


NORTHROP 


‘An F-89H (above) with the GAR-1 Falcon AAMs 
‘exposed on the wing pods immediately prior to 
launching. These were normally housed internally, 


(Above) An F-89D-5, armed entirely with unguided 
folding-fin rockets accommodated in wing-tip pods, 


(Above and below) The F-89J was an adaptation of the 
F-89D to carry nuclear-tipped AIR-2A Genie AAMs. 


modated in wing-tip pods. One F-89B was modified to 
test this armament as the YF-89D, flying in this form for 
the first time on 23 October 1951, and the first series 
F-B9D followed on 10 January 1962, The F-89D, which 
was the most-produced Scorpion sub-type with 862 
being built, carried 62 of the rockets in each wingtip 
pod, together with 308 US gal (1 166 !) of fuel, the space 
occupied by the cannon in earlier versions also being 
occupied by fuel, and J35-A-36 or -38A engines were 
standardised. Deliveries to the USAF commenced in 
June 1952, and production continued until 1986 before 
switching to the final production model, the F-89H, of 
which 186 were built with the last being delivered in 
October 1956, The prototype of the H-series, the 
YF-89H, was an F-89D flown in modified form on 21 
October 1953, Retaining the engines of the F-89D, the 
P-89H differed essentially from the earlier model in 

mament, extensively revised wing-tip pods each 
accommodating three GAR-1 Falcon guided missiles 
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and 21 2.75-in (20-mm) unguided rockets. Deliveries of 
the F89H commenced in September 1 
Subsequently, 950 F-89Ds were modified to carry the 
nucleat-tipped AIR-2A Genie guided missile as the 
F-89J, One Genie was carried beneath each wing. 
together with two Falcons, and either a 600-US gal 
(2 271.1) fuel tank of, when first delivered, the F-80D~ 
style pod of unguided rockets and fuel at the wing tp. 
With this last item, gross weight tose to a possible 
47,720 tb (21 646 kg) with a full load of Genies and 
Falcons. The F-89J was first flown on 15 March 1956, 
and deliveries to the USAF commenced in the follow: 
ing November, the modification of F-89Ds to F-8{s 
being completed on 21 February 1958. The last 
Scotpions left the active USAF inventory in 1960, but 
were not finally withdrawn fom the Air National 
Guard until 1969. The following data telate to the F- 
89D. Max speed, 695 mph (1 024 km/h) at 10, 600 ft 
(3.230 m), 523 mph (842 km/h) at 46,500 ft (14 175 xn). 
Initial clienb, 7,440 ft/min (37. 60 m/sec). Max range (with 
drop tanks), 1, 367 mls (2 200 km). Span (over tip tanks). 
59 ft 8/i in (18,20 m) Langth, 53 ft 9/1 m (16,40 m) 
Height, 17ft 6 in (6,33 m). Wing area, 606 xq ft (56,0 m1) 


NORTHROP F-5A & F-5C USA 


In an attempt to reverse the upward size-weight»com 
plexity-cost spiral in single-seat fighter design, 
Notthrop began in 1954 private-venture design of « 
lightweight multirle fighter as the N-15GE Evolved 
by a teatn led by Welko Gasich, the N-156F was the 
subject of « thtee-prototype US DoD contract in May 
1958, tho first prototype flying on 30 July 1959. Three 
year lator, in April 1962, the N-156F was chosen for 
MAP supply to nations allied to the USA, and assigned 
tha dewignation F-5A, a two-seat training equivalent 
boing the F-5B_ Powered by two General Electric JB5 


‘The F-5A (above and below) represented an attempt to 
reverse the fighter size-weight-complexity spiral. 


Hy - 
oof 


GE-13 engines rated at 2.720 Ib st (1234 kyp) boosted 
‘with afterburning to 4,080 lb st (1.851 kgp), the FSA 
had a built-in armament of two 20-mm cannon and 
provision for two wingtip-mounted AIM-9 Sidewinder 
AAMs. A maximuin military load of 6,200 tb (2.812 kg) 
sould be carried for short-tange missions and (in the 
RF-BA) the standard cannon nose could be replaced by 
a camera nose. The first F-5A flow in October 1963, 
and the type was subsequently supplied to MAP recip 
ent and ditect-purchase countries, a total of 799 hav- 
ing been built (plus 107 RF-5As and 293 two-seat F 
5Bs) when production of the initial F-5 series was com 
pleted in June 1972 Of these, 164 were built by 
Canadair for the Canadian Armed Forces (89 CF-5As) 
and Netherlands Air Force (75 NF-5As), together with 
76 two-seaters (46 CF-5Ds and 30 NF-5Bs), while 
CASA assembled 36 in Spain as SF-5As SF-5Bs). In all 
the F-5A and its two-seater conversion trainer the F- 
5B, given the uninspiring name "Freedom Fighter’ 
served with 20 ait forces. Apart from those already 
mentioned these ate: Brazil, Ethiopia, Greece, Iran, 
Jordan, Libya, Malaysia, Morocco, Norway, the 
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A dozen F-5As were used by the USAF as F-5Cs 
(above) for combat evaluation in Vietnam in 1965, 


Phillippines, Saudi Arabia, South Korea, Taiwan 
Thailand, Turkey, and Venezuela, Of these only seven 
(Greece. Morocco, the Phillippines, South Korea, 
‘Thailand, Tuskey and Venezuela) still operate the type, 


although they were joined in 1996 by Botswana 
Turkey has the majority of the 210 F-5As and 56 F-5Bs 
still operational, with 110 and 30. ‘There was also the 
F-5C, which had flight refuelling and other modifica 
uons A dozen were used by the USAF in South 
Vietnam for the 1965 Skoshi Tiger evaluation. These 
aircraft were later donated to the South Vietnamese 
‘Ait Potce. Max speed, 925 mph (1 490 km/h) at 36,090 
ft (11 000 m), 731 mph (1,176 km/h) at sea level, Max 
initial climb, 29,800 ft/min (151,38 m/sec). Range 
(Clean), 558 mis (696 km). Empty weight, 8,086 tb (3 
667 ka) Loaded weight (clean), 13,663 Ib (6 197 kg). 
Span, 25 ft 3 in (7,70 m), Langth, 47 tt 2 in (14,38 m). 
Height, 13 ft 2 in (401 m). Wing area, 170 sq ft 
(15,79 m7’) 


1 Rad scarew dan 


11 Fulage nose frame constracson 


$2 Irstenent pare 


Key to Northrop F-SE Tiger It (62 Plot's igntweigh rocket-powered 
actor test 

1 Prot nead 63 Safety harness 

2 Radome (4 Porside console pane 
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(Above, top) A Canadair-built CF-5A of No 434 Sqn, 
Canadian Armed Forces, Chatham CFB, Canada, 1980. _Prerix Mahis, Hellenic Military Aviation, 1971. 


(Immediately above) An F-5A-40 of the 341 Mira, 111" 


NORTHROP 


NORTHROP F-5E TIGER II USA 


In 1968, the US began to consider a successor to the 
F-5A optimised for the air superiority role under a con: 
tinuation of the Military Assistance Program. Eight 
companies were invited to submit proposals based on 
existing fighters as the IFA (Improved Intemational 
Fighter Aircraft), and, on 20 November 1970, the North- 
Top submission was announced winning contender 
‘This, the F-5E Tiger Il (initially known as the F-5-21) 
was flown on 11 August 1972, It differed from the F-5A 
primarily in having JB5-GE-21 engines each having 
military and afterburning thrusts of 3,00 Ib st 
(4688 kgp) and 6,000 ib st (2268 kgp) respectively. It 
featured additional fuselage fuel, new air intake ducts, 
wider reprofiled fuselage, a larger wing with leading- 


141 Tallplne hydraulic acwator 
142 Roar faslag break pot sloping trae 


184 Contre externa uel tank 275 US 


185 Wiog pyon tank (180 US gal68 
108 LAUNSTA rocket pack (192 75-n 


grow stack 
187 2.75: [68rm) folding te acraft ocket 
Fra 


148 General Broce J85-GE-21 engine 


147 Engine accnssory equipment gaarbox 188 },000- (454-k) Mk 83 HE tome 


$89 CBU 24 or 49 custer bomb 


150 Runway emergency wrestr hook 


181 Engine auritary air intake doors (pa 


454 Peay spa attach man tame 


185 Main undercamage wee tay 


leadg-edge marone 
182 2,000- (907-4) tow-drag HE tomo 
483 Fuseage centeine pyon (3.000- 
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edge root extensions, multi-mode manoew 
‘earlier applied to the Dutch NF-5A and B), 
central ait data computer and provision for up to 7,000 
Ib (8.175 kg) of underwing stores. Built-in armam« 
remained two 20-mm cannon and provision was mad: 
for two wingtip-mounted AIM-9 Sidewinder AAMs. 
Furst deliveries were made to the USAF in the spring of 
1973, with deliveries to foreign alr forces commencin 
eatly 1974. A combat capable two-seat training equiva- 
lent, the F-5F with a built-in armament of one 20-mm 
cannon, flew on 25 September 1974, with the initial 
production F-5F following in April 1976. Production 
totalled 1,171 F-6Es, 244 FFs, and 12 RF-SEs 
although a considerable number of F-5Es were later 
ponverted to RF-5Es, and more than 800 remain in 
service, making it a prime candidate for upgrading. 
Tn all, some 26 nations have operated the Tiger I, of 
which 20 (Bahrain, Brazil, Chile, Honduras, 


‘The F-5E (above and below) was winning contender in 
the Improved International Fighter competition. 


Indonesia, Iran, Jordan, Kenya, Malaysia, Mexico, 
Motocco, Paraguay, Saud! Arabia, Singap 

Kotea, Spain, Switzerland, Taiwan, Tunis: 
Yemen) continue to do so, although in few c 
serviceability must be questionable. The Tiger I! is 
probably best known for its adversary role with the 
USAF and USN, in which it acted as a MiG-21 simu: 
lator, for which its small size, agility, and poor reat 
ward view uniquely suited it. Over the past decade, 
upgrades. have proliferated, with everything from 
new tadars and a "glass cockpit’, to an avionics refit. 
Rotswanan CF-5A/Bs (ex-Canadian Defence Force) 
had had an avionics upgrade by Bristol Aerospace 
prior to delivery, while 48 Brazilian F-5E/Fs began an 
extensive avionics upgrade by Elbit, including the 
FIAR Grifo multi-mode radar, from October 1998, 
Shilean F-5E/Fs received a new multi-mode radar 
and a "glass cockpit” from Elbit, while Indonesian ait 
ctatt had their radar upgraded by SABCA in 1995. 
Singaporean F-5E/Fs were locally upgraded from 
1997 as the F-56/T, with the Gnifo raday, a new HUD, 
and MFDs Spanish SF-5s were first upgraded by 
Bristol Aerospace, then in mid-2000 IAI was con: 
tracted to provide a “glass cockpit” and advanced 
training systems to 22 SF-5Bs In May 2000, Elbit 


(Below) One of the F-5Es of the Moroccan Royal Air 
Force delivered between June 1981 and January 1983, 
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(Above, top) An F-5E “Chung Cheng”, ist TFW, 
Republic of China AF, Tainan, 1982, and (immediately 
above) F-5E of Moroccan RAF, Kénitra, 1982-83, 


received a contract from Thailand for a new EW suite, 
RWR and IFF for 31 Tiger Ils, while Turkey placed an 
order with LAVElbit/Singapore Aerospace for a new 

kpit and avionics suite for 48 A/Bs. Finally, 
Venezuela has booked Singapore Aerospace to fit 
new avionics kit. To date, the one company that has 
missed out on the update market is Northrop 
Grumman, despite having a graduated programme 
alled Tiger IV. Max speed, 1, 082 mph (1 741 kmh) at 
36,090 ft (11 000 m), 753 mph (1 212 km/h) at sea level 
‘Max initial climb, 34,500 ft/min (175,25 m/sec), Range 


(clean), 553 mls (890 km). Empty weight, 9,723 Ib 
(4 410 kg) Loaded weight (clean), 15,745 Ib 
Span, 26ift 8 in (&13 m) Langth. 48 fe 2/s in 
Height, 13 ft4'/sn (4,08 m). Wing area, 186 sq ft (17.28 m) 


NORTHROP YF-17 


roject, the 
Request for 
t day air superionity fighter 
Of the companies making submissions for the RFE. 
Northrop and General Dynamics were each awarded 
contracts on 13 April 1972 for their contenders as th 

YF-17 and YP-16 respectively. The two YF-17 prototypes 
were flown on 9 J 4, these each 
being powered by 1 GE-100 
engines rated at 14,400 Ib st (6 532 kgp) with aftor 
burning. Proposed armament comprised one 20mm 
totary cannon and two AIM-9 Sidewinder AAMs 
vision being made for one centreline and four 
stores stations to give the YF-17 multi-mi 
ity. In 1974, the YF-16 was selected by 
YF-17 providing the basis for a shipboard t 
et for the US Navy, being further developed 
ation with McDonnell Douglas 0 
(which see). Max speed, 1.287 mph (2 071 km/h) at 
36,090 ft (11 000 m), Range (max external fuel), 2,800 
mis (4 506 km). Empty equipped weight, 21,000 Ib 
(9 526 kg). Max loaded weight, 30,630 lb (13 894 kg). 
Span, 36 ft 0 in (10, 66m). Length, 55 ft 6 in (16,92 m), 
Height, 14 ft 6 in (4,42 m). Wing area, 350 sq ft (32,51 m2) 


a USAF 


NORTHROP F-20 
TIGERSHARK 


‘The F-20 (above and below), the photo depicting the 
‘second and third prototypes of this fighter. 


Initially known as the F-5G and officially redesi 
F-20 in November 1982, the Tigershark single-seat tac: 
tical fighter was evolved as a company-funded devel 
opment of the basic F-5E, having an 8 pet cent 
ase in engine thrust and only 21 per cent increase 
ty weight. Powered by a single General Electric 
GE-100 turbofan rated at 17,000 tb st (7711 kgp) 
with afterburning, the F-20 had an armament of two 
20-mm cannon and could carry up to 7,000 Ib (3 175 kg) 
of ordnance on five stations, Three prototypes of the F- 
20, each embodying progressive improvements, were 
flown, these entering flight test on 30 August 1982, 26 
‘August 1983 and 12 May 1984. A fourth prototype in 
the proposed fully-operational configuration was under 
construction when, following the October 1986 
sion that an upgraded F-16A was to succeed F-4s and 
F-106e as the USAF's air defence fighter, Northrop ter 
minated further development of the F-20 and thereafter 
ceased marketing efforts. Max speed, 800 mph (1 288 
kan/h) at sea level and 1,320 mph (2 124 km/h) above 
36,000 ft (10 975 m). Max initial climb (at combat 
weight), 52, 800 ft/min (268.3 m/sec), Range (ferry with 
max external fuel). 1,842 mis (2.965 km), Empty weight 
11,220 lb (5 089 kg). Max loaded weight, 27,602 Ib (12 
475 kg). Span, 26 ft 8 in (8.13 m). Length, 46 ft 6 in (14,17 
m), Height, 13f 10in (422 m). Wing area, 186 sq ft 
(17.28) 


‘The first prototype F-20 (below) as demonstrated at 
the Paris Salon, Le Bourget, 1983, 


NORTHROP/McDONNELL 
DOUGLAS YF-23 USA 


‘To meet the USAF’s ATF (Advanced Tactical Fighter) 
requirement, the Northrop Corporation entered 
partnership with the McDonnell Douglas Corporation, 
receiving an order in October 1986 for two prototypes 
which were assigned the designation YF-23. These 
were respectively powered by paired Pratt & Whitney 
YF119-PW-100 and General Electric YF120-GE-100 
turbofans each in the 32,000-35,000 Ib st (14 515: 
15 875 kgp) category. The YF119-engined YF-23 flew on 
27 August 1990 followed on 26 October by that with 
‘YP1208, Technically innovative with low observable 
characteristics and the ability to achieve high angles of 
attack (up to 60 deg) without thrust vectoring, the 
YF-23 featured a trapezoidal wing with 40 deg of taper 
on leading and trailing edges and Vee-type tail sur- 
faces. The engines exhausted through narrow slots 
above the flattened rear fuselage to reduce IR signature 
and primary armament was disposed in tandem 
weapons bays. Two short-range AIM-? AAMs were 
iccommodated in the forward bay and four medium- 
range AIM-120s were housed in vertically and horizon- 
tally staggered pairs in the larger rear bay, In addition, 
provision was made for a single 20-mm MB1A1 six- 
barrel rotary cannon. The competing Lockheed YF-22 
‘was announced winning ATF contender on 23 April 
1991 following a three-month comparative test pro- 
gramme, During this the two YF-23s flew 50 sorties 
‘over 104 days, accumulate! 7.2 hours of supersonic 
cruise time (Mach=1.4 to 1.6) and demonstrated an 18- 


‘Tho Y¥-23 (above and below), the photo depicting the 
YP119-engined first prototype aircraft, 


(Below) The second YF-23 in the foreground with the 
first YF-23 peeling off in the background. 


OEFFAG 


‘min combat tumaround (including refuelling and sim- 
lated rearming) and combat surge capability by flying 
‘six missions during a 10-hour daylight period. The fol- 
lowing data are estimated. Max speed, 915 mph 
(1.470 kavh) at low altitude, or Mach=1.2, 1,190 mph 
(1915 km/h) above 36,000 ft (10975 m), or Mach=1.8. 
Max sustained cruise, 925-990 mph (1 490-1 595 km/h) 
above 36,000 ft (10 975 m), or Mach=14 1.6. Combat 
radius (internal fuel and full AAM armament), 800- 
900 mis (1290-1450 km). Empty weight, 33,000 1b 
(14970 kg). Normal loaded weight, 55,000 Ib 
(24 950 kg). Span, 43 7% in (13,29 m), Length, 67 ft 
434 in (20,54 m). Height, 13 ft 10% in (4,24 m). 


NVIF.K.31 Netherlands 


‘The F.K.31 (above and below) was built in small series 
for the East Indies and for Finland. 


surfaces, but they were rejected by the air arm, The 
F.K31 proved to possess extremely poor flying charac- 
teristics, the eight Koolhoven-built aircraft being 
scrapped by the Finns in September 1931, and those 
‘built by the State Aircraft Factory in February 1992. The 
F.K.31 was powered by a 420 hp Bristol Jupiter IV nine- 
cylinder radial engine and was of mixed construction, 
the wings being of wood with fabric skinning and the 
fuselage being of steel tube with metal skinning for- 
ward and fabric aft. Armament comprised either one or 
two forward-firing synchronised machine guns and a 
further weapon on a flexible mounting in the rear cock- 
pit. Max speed, 158 mph (255 km/h) at 13,125 ft 
(4.000 m). Max endurance, 6.0 hrs, Empty weight, 
2,293 lb (1 040 kg). Loaded weight, 3,968 Ib (1 800 kg). 
‘Span, 44 ft 1144 1n (19,70m). Length, 26 ft 7 in (7,80 m). 
Height, 11ft 1% in (3,40m), Wing area, 292.79 sq ft 


(27,20 m’). 


OEFFAG TYPE CF 


(50.14) Austria-Hungary 


Late in 1917, the Oesterreichische Flugzeugfabrik (Oot 
fag) of Wiener Neustadt initiated the design of its first 
and, in the event, only single-seat fighter, the Type CF. 


The F.K31 two-seat parasol monoplane reconnais: 
sance fighter was designed by Frits Koolhoven for the 
Nationale Viegtuig Industrie, the first prototype being 
flown in June 1923. Initial trials dictated some fuselage 
lengthening, an increase in rudder area and the appli 

cation of dihedral to the wings, these changes being 
‘made on the second prototype flown in the following 
‘autumn. Four series F.K 31s were ordered by the Lucht: 
vaart Afdeling for use in the East Indies, and, em- 
bodying further modifications, were completed in the 
autumn of 1925. These saw only limited service and 
‘were withdrawn in 1930. A manufacturing licence for 
the F.K.31was acquired by the Etablissements Louis de 
Monge, the French concern building one example as 
the M.101 C2 (which see). A manufacturing licence was 
‘also acquired by the Finnish government, eight F.K.316 
‘being purchased from the parent company and being 
delivered to Finland during July-September 1926. A 
further four were built in Finland by the State Aircraft 
Factory in 1929-30, these featuring revised vertical tail 


‘The Type CF (above and below) appeared in the July 
1918 Pighter Evaluation held at Aspern, 


An equi-span triplane of wooden constructton with 
type interplane struts, the Type CF was powered by a 
225 hp Austro-Daimler six-cylinder water-cooled 
engine, intended armament comprising two synchro: 
nised 8-mm Schwarzlose machine guns. Flight testing 
began in May 1918, but the triplane was already out- 
moded by contemporary biplane development, the 
‘Type CF being viewed by the Ku.K.Luftfahrttruppen 
as retrogressive. Nevertheless, the prototype appeared 
in the Fighter Evaluation held at Aspern in July 1918. In 
the meantime, the two-piece upper wing had given 
place to a one-piece wing with ailerons of increased 
area, 2 200hp Austro-Daimler engine having sup- 
Planted the more powerful unit. Too heavy and un- 
‘wieldy, the Type CF aroused no enthusiasm, having 
neither performance nor manoeuvrability to commend 
it, and further development was abandoned. Loaded 
weight, 2,138 Ib (970 kg). Span, 27 ft 6% in (8,40 m) 
Length, 20 ft 11%e in (6,40 m). Height, 9 ft 91% in 
(2,98 m), Wing area, 266.19.sq ft (23,80 m') 
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OL'KHOVSKY TORPEDO Russia 
Capt Viadimir M Ol'khovsky, Commanding Officer of 
the 5th Air Park at Bryansk, undertook the design and 
construction of a two-seat fighter-reconnaissance air 

craft which, dubbed the Torpedo — an allusion to the 
shape of its fuselage ~ featured the first wooden mono- 

coque fuselage to be built in Russia. A parasol mono: 

plane utilising wing warping for control and entirely of 
‘wooden construction, the Torpedo was completed in 
Odessa in February 1917 with an 80 hp Le Rhone 9C 
rotary engine. This was replaced by a 110 hp Le Rhone 
9J prior to the flight test programme, which was con: 

ducted between 6 and 20 March 1917. The flying 
characteristics of the Torpedo were considered good, 
and, after completion of tests, the aircraft was handed 
over to the Odessa part-unit of the Gatchina school, no 
further examples being built. Time to 3,280 f (1 000 m), 
4.0 min. Service ceiling, 16,406 ft (5 000 m). No further 
details available 


‘The so-called Torpedo fighter-reconnaissance aircraft 
(below) designed by Viadimir O’khovsky. 


ORDNANCE ENGINEERING 
TYPE B 


In 1917, Etienne Dormoy, formerly a designer with the 
Societe Pour Aviation et ses Derives (SPAD) and a 
member of the French Aeronautical Mission to the USA, 
designed a single-seat fighter for the Ordnance 
Engineering Corporation founded in the previous year 
‘This concern (which was to use the acronym Orenco 
from early 1919) completed a prototype known as the 
Type B (the ‘Type A having been a two-seat training 
biplane) which was flown early in 1918. A two-bay stag: 
ered biplane of wooden construction, the Type B was 
powered by a 160hp Gnome Monosoupape nine- 


USA 


‘The Type B (above and below), the first example of this 
fighter being illustrated by the photograph. 


cylinder rotary engine and was intended to carry an 
armament of three 0.3-in (7,62-mm) Marlin machine 
‘guns — one beneath the upper wing and two beneath 
the lower wing. Four examples were ordered by the 
‘Aviation Section of the Signal Corps (together with five 
examples of the Type C trainer derivative), but the US 
government had meanwhile elected to manufacture 
proven European fighters, and no series production of 
the Type B was therefore undertaken. Max speed, 
135mph (217 km/h) at sea level. Time to 5,000ft 
(1525 m), 3.3 min. Range, 200 mis (322 km). Empty 
weight, 9961b (424kg) Loaded weight, 1,2951b 
(587 kg). Span. 26 ft Oin (7,92 m). Length, 18 ft 10in 
(5,74 m). Height, 7 ft 4 in (2,23 m). Wing area, 180 sq ft 
(16,72 m). 


ORDNANCE ENGINEERING 
(ORENCO) TYPE D 


‘Towards the end of 1918, the Ordnance Engineering 
Corporation offered a new single-seat fighter designed 
around the 300hp HispanoSuiza H eight-cylinder 
water-cooled engine, the Type D, receiving an order for 
four aircraft. A two-bay equi-span staggered biplane of 
‘wooden construction with an armament of two 0.3:in 
(7.62-mm) guns, the first Type D was completed in 
January 1919 (and shortly thereafter the company 
adopted the acronym Orenco), Tested by what had by 
then become known as the Air Service, the Type D re- 
ceived a glowing commendation, but Curtiss submit: 

ted the winning bid for the production of a series of 50 
aircraft, for which various modifications were intro- 
duced (see Curtiss-Orenco D), The parent company 
further developed the design as the Type D2 with un 

equal-span wings of single-bay configuration, three 
being ordered by the Air Service as PW-3s. Demonstrat 

ing structural weaknesses during ground trials, these 
were deciared unsafe and were not flown. The follow: 

ing data relate to the Orenco-built Type D prototypes. 

‘Max speed, 147 mph (237 ka/h) at sea level. Time to 
6,000 ft (1625 m), 4.3 min. Range, 275 mis (442 km). 
Empty weight, 1,666 lb (756 kg). Loaded weight, 
2,432 lb (1 103 kg). Span, 30 ft 0 in (9,14 m). Length, 21 ft 
6in (6,55 m). Height, 8f 3in (2,62 m). Wing area, 
261 sq ft (24,25 m1") 


USA 


Although developed by Ordnance Engineering, the 
‘Type D fighter (above and below) was destined to be 
built in series by the Curtiss company. 
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PACKARD LUSAC-11 


Designed at the behest of the US Amy Engineering 
Division by Georges Lepere, a member of the French 
Aeronautical Mission to the USA, the LUSAC (an acro- 
nym for Lepere US Army Combat) was a two-seat two- 
bay staggered biplane of wooden construction 


USA 


powered by a 425 hp Liberty 12 water-cooled engine. 


‘The LUSAC-11 (above and below) was ordered into 
production, but failed to achieve service status, 


Intended armament comprised two fixed forward-firing 
0.3n (7,62-mm) guns with a third on a flexible mount: 
{ng in the rear cockpit, Flown for the first time in August 
1918, the Lepére two-seat fighter was placed in produc 
ton as the LUSAC-11 by the Packard Motor Company, 
but although large-scale manufacture was envisaged, 
only 20 had been completed when contracts were ter 
minated with the end of World War I. The LUSAC-11 
never entered service with the Air Service, but estab 
lished several world altitude records in the early twen 
tues. Max speed, 133 mph (214 km/h) at sea lovel. Time 
{0 6,500 f (1 980m), 6.0 min, Range, 320 mls (516 km). 
Empty weight, 2,561 (1162kg), Loaded weight, 
3,746 lb (1699 kg). Span, 41 ft 7 in (12,67 m). Length, 
26 £3 in(7,69 m). Height, 10 ft 7 in (9,22 m). Wing aren, 
415.6 sq ft (38,60.m') 


PANAVIA TORNADO ADV UK 
The Tornado ADV (Air Defence Version) was a British- 
developed dedicated fighter derivative of the multi 
national (UK, Federal Germany and Italy) Tornado IDS 
(Interdictor Strike) alzcraft with which it possessed 
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One of eight duat-control Tornado F Mk 2Ts (above) of 
‘No 229 OCU at RAF Coningsby late in 1985, 


some 80 per cent commonality, Developed specifically 
to meet an RAF requirement, but manutactuted by the 
Panavia consortium in similar fashion to the IDS, 
ADV first flew on 27 October 1979, Three development 
aizcraft were followed on § March 1984 by the first of 
18 examples of the initial service version, the Tornado 
F Mk 2 with two Turbo-Union RB199-34R Mk 103 tur 
botans of 9,656 Ib st (4 380 kgp) and 16,920 Ib st 
(7 675 kgp) with max afterburning. Production contin- 
ued with the F Mk 3, first flown 20 November 1986, 
with Mk 104 engines {affording higher afterburning 
ratinga), RAF orders for the ADV totalling 165 ais 
and a further 24 being ordered by Saudi Arabia 
Armament comprised one 27-mm cannon and Sky 
Flash (4) and AIM9L (4) AAMs. Max spoed, 920 mph 
(1 480 kin/h) at sea level, of Mach 1.2, 1.450 mph 
(2 333 km/h) at 40,000 ft (12 190 m), or Mach 2.2 
Empty weight, 31,970. 1b (14 500 kg) Max loaded 
weight, 61,700 Ib (27 986 kg). Span (26-deq sweop) 
4b 7/4in (13,90 m), (68-deg swoop), 28 2 2'/ in (8.59 
1m). Length, 59 ft vin (18,08 m), Haight, 18 ft 8's 10 
(6.70 1m). Wing area, 322.9 sq It (30, 00 m’} 


‘The Tornado F Mk 3 (above and below), the photo- 
graph illustrating aircraft from the Coningsby-based 
No 29 Sqn with full complement of air-to-air missilos. 


PARNALL SCOUT UK 
Parnall and Sons of Bristol initiated work on the com 
pany’s first original aircraft, a single-seat anti-airship 
fighter to the designs of A Camden Pratt, in 1916 
Intended to meet a requirement formulated by the 
Admiralty, this aircraft, unofficially known as the 
Zeppelin Chaser, was a large, two-bay staggered 
biplane af wooden construction. It was powered by a 
260 hp Sunbeam Maori 12-cylinder water-cooled 
engine and armed with a single 0.203-in (7,7-mm) gun 
‘offset to starboard and firing upward at an angle of 
leg. Two prototypes were ordered, but the first of these 
proved appreciably overweight. Although the Scout 


reportedly flew twice, it was considered to possess 
‘unacceptably low safety factors and was returned to 
the manufacturer, development being abandoned. The 
following data are manufacturer's estimates. Max 
‘speed, 113 mph (182 km/h) at sea level. Span, 44 ft 0in 
(13.41 m), Wing area, 516 sq ft (47,94 mr’). 


Known unofficially as the Zeppelin Chaser, the Parnall 
Scout (below) reportedly flew only twice. 


PARNALL PLOVER UK 


Designed by Harold Bolas to meet a specification (6/22) 
for a single-seat shipboard fighter to succeed the 
Gloster Mars X Nightjar, the Plover appeared in 1922, 
three prototypes being built Of wood and fabric con 
struction, and designed around # 436 hp Bristol Jupiter 
IV nine-cylinder radial, the Plover could be fitted with 
either a normal wheel undercarriage or with twin floats 


PARNALL 


from which wheels projected to provide amphibious 
capability. Armed with two synchronised 0,303-in 
(7.7mm) guns, the Plover was ordered into small-scale 
production, ten being built of which at least six served 
brietly with Fleet Fightor Flights, being superseded by 
the supenor Fairey Flycatcher Max speed, 142 mph 
(228 kan/b), Time to 20,000 ft (6 100 m), 25.2 min. Empty 
weight, 2,095 lb (923 kg), Loaded weight, 2,984 tb (1 
5354 kg), Span, 29 ft 0 in (8.84 m). Length, 23 ft 0 in (7 
00 m). Height, 12 ft 0 in (3,65 m). Wing area, 308 sq ft 
(28,43 m. 


‘A Plover fitted with amphibious floats (above) and in 
‘standard form with wheel undercarriage (below), 


PARNALL PIPIT UK 


A fabric-covered all-metal single-seat shipboard fight 
ex designed by Harold Bolas to Specification 21/26, the 
Pipit equi-apan single-bay staggered biplane was pow. 
wed by a 495 hp Rolls-Royce FM 12-cylinder water 
coled engine and could be fitted with either whvels or 
floats, The first of two prototypes was flown in 1928, 
but crashed when a tailplane spar failed as a result of 
flutter ‘The second prototype, with a 620 hp FXIIS 
engine and many other changes, was also lost as a 
result of violent flutter which fractured the sternpost 
whereupon the vertical tail surfaces were carried away. 
Further development of the Pipit was then aban 
doned. Max speed, 173 mph (278 km/h) at 3,000f 


(Below) The first of the two prototypes of the Pipit. 


PARNALL 


(Above) The Pipit single-seat shipboard fighter. 
(915 m). Initial climb, 1,600 fe/min (8,13 m/sec). Loaded 


weight, 3,980 lb (1805 kg). Span, 36 ft Oin (10,67 m) 
Length, 26 ft 0 in (7,92). Height, 10 fe 544 in (3,18 m). 


PASHININ I-21 USSR 


lowing data relate to the third prototype. Max speed, 
360 mph (580 km/h) at 15,585 ft (4 750m). Endurance, 
2hrs. Span, 30 11%¢in (9,43 m), Length, 28 ft 734 in 
(8.73 m), 


PEMBERTON-BILLING P.B.23E UK 


Designed in 1915 by Noe! Pemberton-Billing, and built 
by the company bearing his name, the P.B.23E single- 
Seat pusher fighting scout biplane was of wooden con- 

struction, but the nacelle mounted between the wings 
and accommodating the pilot was unusual for its time 
in being covered with light alloy sheet metal. Arma- 

ment consisted of a single 0.303-in (7,7-mm) machine 
gun mounted in the nose of the nacelle and power was 
provided by an 80 hp Le Rhone rotary. The P.B.23E was 
first flown in September 1915, but was not adopted in its 
original form, being further developed as the P-B.25.No 
data relating to the P.B.23 appear to have survived 


‘The P.B.23E (below) was unusual for its time in having 
4 light alloy sheet-covered fuselage nacelle. 


Early in 1939, Mikhail M Pashinin, a former deputy of N 
N Polikarpov, designed a single-seat fighter reflecting 
Spanish and Japanese (Nomonhan Incident) ex 
erience as part of the high priority programme to pro- 
duce a successor to the I-16, Assigned the designation 
1-21 (despite its earlier use for the llyushin-designed 
‘TsKB-32), the fighter was of mixed construction, with a 
plywood-covered metal wing, a welded steel tube for 
ward fuselage and a wooden monocoque rear fuselage. 


‘The socond prototype Pashinin 1-21 (above) with 
revised outer wing panels. 


Intended to take the Klimov-developed M-107 engine, 
the prototypes were fitted with the Klimov M-105P of 
1,080 hp because of the non-availability of the more 
powerful unit, Armament comprised an engine- 
mounted 23-mm cannon and two wing-mounted 
7,62-mm machine guns. The first prototype was flown 
on 18 May 1940, State Trials, which commenced on 6 
June, revealing poor stability. The second prototype 
was therefore fitted with revised outer wing panels 
with tapered leading and trailing edges. This prototype 
attained speeds of 303 mph (488 knv/h) at sea level and 
366 mph (573 knv/h) at 16,405 ft (5 000 m). As handling 
‘qualities still left much to be desired, a third prototype, 
flown in January 1941, embodied considerable wing re- 
design. The outer panels were sweptback and clipped, 
reducing span by 5 ft 1¥sin (1,57 m), and the tailplane 
was modified. Landing characteristics remained poor, 
the I-21 demanding an unacceptably long runway, and 
4 pte-series of five aircraft was discontinued. The fol 


(Below) The third prototype of the Pashinin 1-21. 


PEMBERTON-BILLING P.B.25 
SCOUT UK 


Known officially as the Scout, the P-B.25 was a de- 
volopment of the P-B.23. The most obvious differences 
were in the design of the nacelle, which was fabric 
‘covered, and in the wing cellule, the mainplanes featur 
ing 11 deg of sweepback and inversely-tapered 
ailerons, Twenty P.B.25s were ordered by the 
‘Admiralty. all but one of these being powered by the 
100 hp Gnome Monosoupape, the exception having a 
UO hp Clerget rotary. Armament comprised a single 
0.303-in (7,7-mm) machine gun mounted on the nacelle. 


‘The P.B.25 (above and below) was ordered for the 
RNAS, but proved to be unsuited for operational use. 


being viewed as something of an anachronism, the 
Scout was quickly discarded. Max speed, 89 mph 
(143 km/h) at sea level. Time to 6,000 ft (1 830 m), 
11min. Endurance, 2.5 hrs. Empty weight, 1,080 Ib 
(490kg). Loaded weight, 1,541 lb (699 kg). Span, 32 ft 
1145 in (10,04 m). Length, 24 ft 1 in (7,34 mn). Height, 10 ft 
5 in (3.17 m), Wing area, 277 sq ft (26,73 m*) 


PEMBERTON-BILLING P.B.29E UK 


One of the most extraordinary interceptor fighters 
flown during World War I, the P.B.29E twin-engined 
quadruplane was conceived as an anti-airship aircraft. 
Intended to be capable of prolonged cruise at low 
speeds during the nocturnal hours, the P.B.29E 
featured high aspect ratio wings with a pair of 90 hp 
Austro-Daimler six-cylinder water-cooled engines 
lundersiung from the second mainplane and driving 
pusher propellers. The entire wing cellule was braced 
as a two-bay structure, the fuselage being attached to 
the second wing and accommodating two crew mem 
bers, and a gunner with a single 0.303-in (7,7-mm) 
‘machine gun occupying a nacelle that filled the gap be- 
tween the centre sections of the upper mainplanes. The 
P.B.29E was flown in the winter of 1916-16, and was 
destroyed comparatively early in its flight test pro. 
gramme, but aroused sufficient interest to warrant de 
velopment of the P.B.31E of similar concept. No data re- 
lating to the P.B.29E are available, 


‘The extraordinary P-B.29E anti-airship quadruplane 
(below) intended for prolonged nocturnal cruise. 


PEMBERTON-BILLING 
(SUPERMARINE) P.B.31E 


When Pemberton-Billing Ltd changed its name to 
Supermarine Aviation in December 1916, work on a 
further airship fighter, the P.B.31E, had reached an 
advanced stage and the first prototype of this quacru 
plane was to fly shortly afterwards, in February 1917. 
Fundamentally an extrapolation of the P.B.298, and un 
officially known as Night Hawk, tho P.B.31E was de- 
signed to have a maximum endurance in excess of 18 
hours to enable it to ie in wait for intruding airships. 
‘The entire concept was fallacious as, in the unlikely 
event that the P.B,31E found itself fortuitously in the 
same area of sky as its prey, it would have been totally 
incapable of pursuing the airship which could have 
risen out of range before any guns could have been 
brought to bear. A three-bay quadruplane powered by 
two 100 hp Anzani nine-cylinder radials, the P.B.31E 
camied a searchlight in the extreme nose, The intended 
armament comprised a one-and-a-half pounder Davis 


(Below) The P.B.31E anti-airship fighter quadruplane, 


‘The last P.B.25 was delivered to the RNAS in February 
1917, by which time this type had acquired an unen- 
viable reputation, the take-off and landing character: 
istics being particularly hazardous. Apart from poor fly- 
ing qualities, its performance was inadequate and, 


quan tio 


‘The P.B.31E (above) was flown only briefly before the 
inadequacy of its concept was accepted. 


gun on a traversing mounting in a for 
level with the top wing, a 0.303-in (7.7-mm) machine 
gun being located in a second position immediately aft 
and a similar weapon ocqupying a forward fuselage 
Position. Shortly after the start of light trials, the short 
comings of the concept were finally appreciated, and, 
on 23 July 1917, the first prototype was scrapped and 
the second incomplete prototype abandoned. Max 
Iupeed, 75 mph (121 kn/h). Time to 10,000 ft (3.050 m) 
1 hr. Normal endurance, 9 his. Empty weight, 3,677 1b 
{1.668 kg). Loaded weight, 6.146 lb (2 788 kg). Span, 
160 ft 0 in (18,29 m), Length, 36 ft 10% in (11,24 m). 
Height, 17 ft 8% in (540m). Wing area, 962 sq ft 
(89,37 m*) 


PETLYAKOV VI-100 


extremely advanced VI-100 (above and below) 
which we 


Singularly advanced in concept in being an aero: 

dynamically clean, all-metal monoplane equipped with 
turbo-superchargers and pressurised accommodation 
for its two crew members, the VI-100 (the prefix letters 
indicating vysotny istrebitel ~ high-altitude intercep. 

tor) was conceived in 1938 by a team led by Viadimir M 
Petlyakov. Because of delays in the development of the 
Proposed pressure cabin, the first prototype VI-100 was 
completed without this feature, and the turbo-super 

ichargers, too, were omitted when flight testing began 
Jon 22 December 1939. Powered by two 1,050 hp Klimoy 
BM-105 engines, the VI-100 carried an armament of four 
20-mm cannon in the nose and a single 7,62-mm gun on 
la flexible mounting in the rear cockpit. Speeds of 
273 mph (440 km/h) at sea level and 320 mph 
{S30 kknv/h) at 16,405 ft (5 000 m) were attained during 
jinals, and it was calculated that with TK-3 turbo-super 

chargers a speed of 285 mph (620 km/h) would be 
lachieved at 32,610 ft (10 000 m). Priority attached tothe 
Idevelopment of a dedicated high-altitude interceptor 
Jhad meanwhile been withdrawn, however, and the de- 
Isign was reworked to fulfil the rble of dive bomber as 
ithe PB-100, this subsequently entering production as 
ithe Pe-2. The following data are estimated and relate to 


the proposed series version of the VI-100, Max speed 
385 mph (620 km/h) at 32,810 ft (10.000 m}. Time to 
16.405 ft (5 000 m), 6.0 min. Range, 932 mls (1500 km) 
Loacled weight, 16,005 lb (7 260 kg), Span. 56 fe 3° in 
(17,16 m). Length, 41 ft 4 in (12.60 m). Wing area 
430.57 sq ft (40,00m") 


PETLYAKOV Pe-3 


USSR 


One early production example of the Pe-2 dive bomber 
was completed as a prototype for the Pe-3 multi-rdle 
fighter and was flown in the spring of 1941. Although 
the basic airframe was unchanged. the Pe-3 was a two: 
seater with pilot and observer/gunner seated back-to 
back, The ventral gunner’s station was deleted, the air 
brakes were discarded, controllable slats were intro- 
duced on the wing leading edges and additional fuel 
capacity was provided in place of the main bomb-bay 
and the homb-bays in the tails of the engine nacelles 


‘The Pe-3 multi-rOle fighter (above) was built in small 
‘numbers prior to the Wehrmacht invasion. 


Powered by two 1,100 hp Klimov M-105 engines - to 
which it was proposed to apply TK-2 turbo:super 
chargers, although, in the event these were never fitted 

the Pe-3 carried an armament of two 20-mm cannon, 
‘two 12,7:mm machine guns, and a 12,7-mm gun for the 
observer in an MV-3 dorsal turret. In the event, only 23, 
Pe-3 fighters were built prior to the German invasion of 
the Soviet Union, when further manufacture of this 
model was discontinued. Max speed, 325 mph 
(523 km/h) at 16,405 ft (5000 m). Time to 16,405 ft 
(5000m), 8.5 nun. Range, 932 mis (1500 km). Empty 
woight, 12.941 lb (5 870 kg). Loaded weight, 17,372 Ib 
(7880 kg). Span, 56 ft 3% in (17,16 m). Length, 41 ft11 in 
m), Meight, 11 ft 2% 1n (3,42 m). Wing area, 
435,96 sq ft (40,50 m’) 


PETLYAKOV Pe-3zis 


‘The Pe-3bis was essentially an intenm fighter resulting 
from the exigencies of the times, every second aircraft 
on the Pe-2 assembly line at GAZ 22 being completed i 
fighter configuration under this designation from the 
early summer of 1941. Possessing closer affinity with 
the basic dive bomber than had the Pe-3, the Pe-3bis, 
dispensed with the air brakes and introduced wing 
leading-edge slats, and carried twin 20-mm cannon in 
the bomb-bay. Some aircraft had the twin nose 

‘mounted 7,62-mm guns replaced by 12,7-mm weapons. 

The MV-3 dorsal turret housing a single 12.7-mm gun 
was retained. Powered by two 1,100 hp Klimov 
MO5RA engines, the Pe-3bis was delivered to first 

line regiments from August 1941, some being assigned 
the nocturnal intercept role for which special instru 

mentation was provided, Some were assigned to Naval 
Aviation for the anti-shipping mission and others were 
fitted with vertical and oblique cameras for use as re- 


USSR 


PFALZ 


(Above and below) The Pe-2bis, the photo depicting an 
‘example serving with the Finnish 1/LeLv 48, 1943. 


ee 
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connaissance-fighters (Pe-2R). Deliveries of the interim 
Pe-3bis wore halted after the completion of some 300 
aircraft. One Pe-3bis was captured by Finnish forcon 
‘and used in concert with Pe-2 bombers by LeLv 48 from 
February 1943 until June 1944. Max speed, 329 mph 
(530 km/h) at 17,390 ft (5 300 m). Time to 16,406 ft 
(5000 m), 10.2 min. Max range, 1,056 mis (1700 km) 
Empty weight, 12,941 lb (5 870 kg). Loaded weigh, 
17,725 lb (8 040 kg). Span, 56 ft 3% in (17,16 m), Length, 
41 ¥> in (12,60 m), Height, 11 ft 23% in (3,42 m). Wing 
area, 435 95 3q ft (40,50 m") 


PFALZ EI 


Karly in 1914. the Pfalz Flugzeug-Werke, which had 
been established in the previous year specifically to 
manufacture aircraft for the Bavarian Flying Service, 
acquired a licence to manufacture the Morane-Saulnier 
Types Hand L. In 1915, Pfalz produced its first airoratt to 
carry a machine gun, this, the EI, being broadly based 
an the Type H and powered by an 80 hp Oberursel U 0 
(Gnome) rotary engine, This shoulder-wing monoplane 


Germany 


‘The Pfalz E 1 (above and below) was broadly based on 
the Morane-Sauinier Type H and began to arrive at the 
Front from late October 1915, 
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PRALZ 


of wooden construction passed its Typen-Prifung in 
September 1915. Two were at the Front by the end of 
the following month and the number of Els at the Front 
peaked at 27 aircraft by the end of April 1916, Their prin 

cipal rdle was as armed escorts for observation flights, 

armament comprising a single synchronised LMG 
08/15 machine gun. Some E Is saw action in Palestine 
during the 1916 Sinai desert campaign, and others were 
flown by Bavarian units as unarmed high-speed recon- 

naissance aircraft, Max speed, 87mph (140 km/h) 
‘Time to 2/626 ft (800m). 3.0 min. Endurance. 1.5 hrs 
Empty weight, 760 tb (345 kg), Loaded weight, 1,179 lb 
(635 kg). Span, 30 ft 4¥%in (9.26 m). Length, 20 fe 8 in 


(6,901). Height, Bft 4% in (2.55 m). Wing area, 
190.7 3q ft (14,00 m2"), 
PFALZE II Germany 


Fundamentally an improved & [, the E I completed its 
Typen’Prafung in July 1916, but by that ume 30 were 
already at the Front with various Bavarian squadrons, 
Following manufacture of some 60 E Is, Pfalz intro 
duced a 100 hp Oberursel U I rotary, increased overall 
span by ft 1 in (94 cm) and continued production as 
the E Il. Armament remained a single synchronised 
LMG 08/15 machine gun, and the E I! served alongside 
the lower: powered E Tin twos and threes with two-seat 
reconnaissance aircraft units to undertake escort tasks. 


‘The E Tl (above) wi 
dovelopmont of the EI with longer-span wing, 


Like tho E 1, the E Il was entirely of wooden construc 
Hon and, apart from having a fabric-skinned rear fuse 
lage, was plywood covered. The E I had disappeared 
from the Western Front by the end of 1916, some having 
served in Macedonia, Palestine and Syria. Max speed, 
93 mph (150 km/h). Time to 2.626 ft (800 m), 2.76 min, 


Endurance, 15hrs. Empty weight, 904 lb (410 kg) 
Loaded weight, 1,2611b (572kg) Span. 33 ft 5' in 
(10,20). Length, 21f 10 in (645m), Height, 8 ft 
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(55 m), Wing area, 172.23 sq ft (16,00 m*) 


PFALZ E Ill Germany 


‘The E Ill (above) was considered an interim type and 
‘was evolved from the Morane-Saulnier Type L. 


‘The Morane-Saulnier Type L parasol monoplane two: 
seater, for which the Pfalz Flugzeug- Werke acquired a 
‘manufacturing licence in 1914, was built primarily for 
the reconnaissance and training roles as the A Land A Il 
with the 80 hp Oberursel U 0 and 100 hp Oberursel U 1 
rotaries respectively, 60 being delivered during 
1914-15. In 1916, the rear seat and gun mounting were 
removed, a single synchronised LMG 08/15 machine 
gun was mounted ahead of the cockpit. and, with the 
100 hp UTengine, the modified aircraft was produced in 
small numbers as the E Ill fighter. Although having 
rate of climb superior to that of the E Il, the E Iit was 
considered as essentially an interim type and the 
largest number of these fighters at the Front at any one 
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time was eight (June 1916), Max speed, 95mph 
(183 km/h). Time to 3,280 ft (1.000 m), 20min. Endu 
tance, 2.0 hrs. Empty weight, 981 Ib (445 kg). Loaded 


weight, 1,554 lb (705kg) Span. 36f 9in (11.20m). 
Length. 22 ft 5% in(6,85 m). Height, 11 ft 1%1n(3.40 m) 
Wing area, 193.76 sq ft (18,00 21") 

PFALZEIV Germany 


Restricted to a small series, the E IV (above) saw little 
frontline use owing to its shortcomings. 


Retaining the ply- and fabric-covered wooden airframe 
of the E I, the E IV differed primarily in having a two: 
row Oberursel U Ill rotary engine of 160hp and an 
armament of two synchronised LMG 08/15 machine 
guns. Type-tested in January 1916, the E TV was found 
tobea poor gun platform and its U Ill engine 
reliable. A series of 24 aircraft was built, but the E IV 
saw little frontline use owing to its shortcom: 
the maximum number at the Front at any one time was 
five aircraft (April 1916). Max speed, 99 mph (160 kavhi) 
Time to 9.840% (300m), 10min. Endurance, 1 hr 
Empty weight, 1,0381b (471kg). Loaded weight. 
1,30 Ib (694 kg). Dimensions as for E 1 apart from 
Jength of 21 ft 7% tn (6.60 m) 


PFALZE V & E VI 


The EV (above) was a Daimler-powered derivative of 
the E IV, but rendered obsolescent by biplanes. 


Although, by early 1916, the more rugged and 
manoeuvrable biplane configuration was demonstrat 
ing a clear superiority over the monoplane in the fight- 
ing role, the Pfalz Flugzoug-Werke persisted with the 
latter and developed the E V and E VI. The E V, which 
completed its Typen-Prifungin July 1916, employed an 
essentially similar airframe to that of the E IV, this 
being mated with a 105 hp Daimler D I six-cylinder 
water-cooled engine, armament reverting to a single 
LMG 08/15 machine gun. Twenty E Vs were built, but 
the advent of more efficient and more powerful 
biplanes rendered the E V obsolescent prior to delivery 
and only three saw frontline service. The E VI differed 
primanty in having the 100 hp Oberursel U I rotary 
engine, and some redesign of the vertical tail surface, 
but this type saw no combat, the 20 built being 
assigned to the instructional r6le. The following data 
relate to the E V. Max speed, 102 mph (165 km/h), En- 
durance, 20hrs. Empty weight, 1.124 Ib (510 kg). 
Loaded weight, 1,534 lb (696 kg). Dimensions as for E 
wv. 


Last of the Pfalz monoplanes, the E VI below was 
similar to the E V apart from its Oberursel engine, 


PFALZ D.4 


Designated D4 by its manufacturer, the Pfalz Flug 
zeug-Werke's first essay in the single-seat fighting 
biplane category, flown in the summer of 1916, was 
powered by a 105 hp Daimler D I six-cylinder water 
cooled engine with a car-type radiator. An unequal 
span, slightly-staggered single-bay biplane, the D.4 
featured an exceptionally deep fuselage eliminating 
the normal cabane structure and afforded an extremely 
poor forward view for the pilot who was unable to see 
the horizon in level fight and was virtually blind for 
sake-off and landing, Flight testing revealed poor hand 
ling characteristics, the rudder being blanketed by the 
deep fuselage and directional stability being totally in 
adequate. A fixed vertical fin was added at an early 
stage, but this failed to ameliorate the more serious 
shortcomings, development being discontinued and 
Pfalz building the LFG Roland D I (and subsequently 
the D Il). No data relating to the D4 have survived. 


Germany 


‘The D.4 (above and below) was the first Pfalz fighter 
biplane, but offered poor handling, 


PFALZ D Ill Germany 


Designed by Ing Geringer assisted by Ing Paulus and 
Ing Geldmacher, the D III owed much to experience 
Gained in manufacture of the LFG Roland DI and If, and 
‘was an unequal-span single-bay biplane of wooden 
construction with a semi-monocoque fuselage. 


(Below) The D III which saw service from autumn 1917. 


Powered by a 160 hp Daimler D Ill six-cylinder water 
cooled engine and carrying an armament of twin LMG 
08/15 machine guns, the D III completed Typen-Pru- 
fung at Adiershof in June 1917, By October 1917, 145 D 
Ils were already in squadron service, the number at 
the Front attaining a peak of 276 by the year's end. The 
D Mla, which embodied relatively minor changes in- 
cluding @ redesigned, longer-span tailplane, repos 
Hioned guns and modified lower-wing tips, reached the 
Front in December 1917. The D Illa attained its peak ser 
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‘The D Ila (above) embodied relatively minor changes 
from the D Ill and reached the Front in December 1917. 


vice usage in April 1918 when 433 were at the Front, 

Similarly powered and armed to the D Ill, the D Illa, 
which remained in first-line use until the end of hostil 

ities, had a basically similar specification, the following 
data relating to the earlier model. Max speed, 102 mph 
(165 km/h) at 9,840 ft (3.000 m). Time to 4,920 fr 
(1500 m), 6.9 min. Endurance, 22 hrs. Empty weight, 
1,521 Ib (690.kg). Loaded weight, 2,039 Ib (925 kg) 

Span, 30 ft 101n (9,40 m), Length, 22 ft 93% in (6,96 m). 
Height, 9 ft 9% in (2.67 m), Wing area, 238.32 sq ft 
(22,14 m). 


PFALZ Dr-Tye Germany 
In the lato autumn of 1917, the Pfalz Flugzeug-Werke 
completed and flew a triplane derivative of the 
standard D 1 biplane. Retaining the 160 hp Daimler D 
IIl engine, this experimental model (for which no de- 
signation is recorded) featured ailerons on both upper 
and lower wings. It would seem that manufacturer's 
trials were unsuccessful, however, as this triplane was 
never demonstrated to the military authorities at 
Adlorshof. 


‘The Pfalz triplane fighter (below) was based on the 
standard D It biplane, but was unsuccessful, 
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PFALZ DIV 


Germany 


No details of the D IV single-seat single-bay biplane 
fightor are available apart from the fact that it was 
powered by a 110 hp Oberursel U Il rotary engine and 
was built in parallel with the D VI (there being no record 
of a D V), The DIV is believed to have been flown early 
in 1917. 


PFALZ D VI Germany 
Submitted for inclusion in the first D-type Competition 
at Adiershof in January 1918 (together with the D VII 
and D Vii), the D VI was an elegant single-bay biplane 
in which careful attention had been paid to aero- 
dynamic cleanliness, Flown early in 1917, and employ 


‘The D VI (below) was one of three Pfalz submissions in 
the first D-type Competition of January 1918. 


ing the semi-monocoque wrapped plywood fuselage 
construction of the D Ill, the D VI was powered by a 
110 hp Oberursel U IL rotary. Armament comprised the 
standard twin LMG 08/16 arrangement and acceptance 
testing was completed satisfactorily in September 
1917, but a comparatively poor rate of climb seems to 
have militated against a production order. Time to 
16,405 ft (5.000 m), 24 min. Empty weight, 882 1b 
(400 kg}. Loaded weight, 1,336 lb (606 kg). Span, 23 ft 
234 in (7,08 m). Wing area, 143.16 sq ft (13,30 m). 


(Below) The D VI which was flown early in 1917. 


Official interest in the potential of the triplane con 

figuration for single-seat fighters prompted Pfalz to de- 

velop the Dr. Powered by a 160 hp Siemons Halske Sh 
I 11-cylinder geared rotary engine, this underwent 
Typen-Prifung in October 1917. Armed with twin syn: 

hronised LMG 08/15 guns, the Dr I was of sufficient 
promise to warrant a pre-series evaluation batch of 10 
aircraft, all of which arrived at the Front by the end of 
April 1918. Sarvice pilots considered the Dr I too slow 
and its Sh II engine insufficiently reliable for frontline 
Uuse, and no further examples were produced. Max 
speed, 118 mph (190 km/h) at 13,126 ft (4 000m). Time 
to 16,406 ft (6 000 m), 13.5 min. Endurance, 1.5 hrs. 
Empty weight, 1,124 lb (510 kg). Loaded weight 

1,554 lb (705 kg). Span, 28 ft 0¥4 in (8,55 m). Length, 
18 ft 02 in (5,50 m), Height, 9 ft 0% in (2,76 m). Wing 
‘area, 186,14 sq ft (17,20 m). 


‘The D Vil (above) was another of the Pfalz entries in 
the January 1918 D-type Competition at Adlershof, 


‘Typen-Priifung in February 1918, but was not the re- 
cipient of a production contract. The D VIt was tested 
with both balanced and unbalanced ailerons, with two: 
bladed and four-bladed propellers, and with at least 
three engines: the 160 hp Siemens Halske Sh Ill, the 
160 hp Goebel Goe Ill and the 145 hp Oberursel U IL 
Armament consisted of the standard twin LMG 08/16 
machine guns, The following data relate to the Sh Ill 
powered model. Max speed, 118 mph (190 km/h) at 
13,126 ft (4000 m). Time to 19,685 ft (6 000 m), 
25.25 min. Endurance, 1.5 hrs, Empty weight, 1,146 lb 
(520 kg). Loaded weight, 1,676 lb (715 kg). Span, 24 ft 
8 1n (7,52 ma). Length, 18 ft 645 in (5,65 m). Height, 9 ft 
414 in (2,85 m). Wing area, 185,14 sq ft (17,20 m’), 


PFALZ Dr Il Germany 
Developed in parallel with the Dr I, the Dr Il was a 
smaller and lighter single-seat fighter triplane utilising 
the well-proven Oberursel Ur Il rotary of 110 hp. A. 
second prototype, the Drlld, differed in having a 110 hp 
Siemens Halske Sh I rotary, but neither offered suff 
cient promise to warrant further development. he fol- 
Sowing data relate to the Ur ll-powered aixcraft, Time to 
9,840 ft (3 000 m), 10.2 min, Endurance, 1.6 hrs. Empty 
weight, 882 Ib (400 kg). Loaded weight, 1,314 1b 
(596 kg), Span, 23 ft 7/4 1n (7,20 m), Length, 19 ft 6 in 
(6,96 m). Height, 9 ft 64 in (2,90 m). 


‘Actually developed in parallel with the Dr1, the Dr Il 
(below) was both smaller and lighter, 


‘The Dr! (above and below) was tested at the Front in 
pre-production form during the spring of 1918. 


PFALZ D VIII 


Germany 


PFALZ D VII 


A further Pfalz contender in the first D-type Competi- 
tion, the D VII single-bay staggered biplane passed its 


Germany 


A contender in the second D-type Competition at 
Adlershof in May 1918, the D VIII was in all respects 
similar to the D VII apart from having two-bay wing 
bracing. The slightly raked wings were of equal parallel 
chord with slightly splayed interplane struts, and a 
standard Pfalz-type wooden structure was employed, 
with a semi-monocoque fuselage. The Typen-Prifung 
was performed in January 1918, with a D VIII powered 
bya 160 hp Siemens Halske Sh III 11-cylinder rotary, but 
one of two D Vills participating in the D-type Com- 
petition had N-type interplane struts, horn-balanced 
ailerons and a 160 hp Goebel Goe Ill engine. Limited 
production of the Sh fl-powered D VII was under- 
taken, this being introduced to squadron service in 
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PFALZ 


June 1918, but by the end of August only 19 fighters of 
this type were at the Front, a total of 40 having been 
built. A D VIII was tested with a 145 hp Oberursel U IIL 
engine and another witha Rhemag R driving counter 

rotating propellers, but only the Sh I version saw ser 

vice. Arined with two LMG 08/18 machine guns, the D 
VIII possessed pleasant handling characteristics and 
offered a good standard of manoeuvrability and a high 
climb rate, but it suffered a weak undercarriage. Data 
relate to the Sh IIl-powered D VIIL Max speed, 118 mph 
(190 kra/h), Time to 9,840 ft (2.000 m), 3.1 min. Endu- 
rance, 1.5 hrs, Empty weight, 1,197 lb (543 kg). Loaded 
weight, 1,627 lb (738 kg). Dimensions as for D VIL 


‘Tho D VIII (above and below) saw limited production 
‘and was tested at the Front in the summer of 1918, 


PFALZ D XII 


Participating in the second D-type Competition along: 
side the D VIII, the D XII was adjudged one of the win: 
ning contenders and Pfalz was awarded a contract for 
500 aircraft of this type. The four examples participat- 
ing in the competition each had a different engine, one 
having a 180 hp Daimler D Mla, one having a 185 hp 
BMW Illa, one having a 195hp Benz Bz Ilibod and 


Germany 


A Pfalz D XII (above) photographed at Riverside, 
Californja, in 1959 when owned by Frank Tallman. 


‘another having @ 170'hp Daimler D Ula, The last men: 
tioned six-cylinder water-cooled engine was adopted 
for the series D XU, Typen-Prifung taking place on 19 
June 1918. Armed with twin LMG 08/15 machine guns, 
{the D XII began to reach the Front in quantity in August 
1918, but it was reputedly unpopular with its pilots 
owing to poor control response. By October 1918, 180 D 
Xils were at the Front, but although sturdy aircraft 
they did not compare favourably with the contempor 
ary Fokker D VIL. Max speed, 106 mph (170 kxn/h). Time 
£03,280 ft (1 000 m), 3.4 min. Endurance, 1.5 ire Empty 
weight, 1,578 lb (716 kg). Loaded weight, 1.977 Ib 
(897 kg). Span, 29 ft 61s1n (9,00 m). Length, 20 ft 10 in 
(6,35 m). Height, 8 ft 10% in (2,70 m). Wing area, 
233.58 sq ft (21,70 m’) 


PFALZ D XIV 


‘The D XIV, which underwent Typen-Prifungon 15 May 
1918, was very similar to its immediate predecessor 
but featured wings of greater span and area, a deeper 
fuselage, an enlarged vertical fin and a high-compres 
sion Benz Bz IVa six-cylinder water-cooled engine. 


Germany 


‘The D XII (above and below) began to reach the Front 
in quantity in August 1918, but proved unpopular. 
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‘The D XIV (below) was a participant in the second 
D-type Competition, but was not ordered in quantity. 


Structurally similar to preceding Pfalz fighters and 
carrying the standard twin-gun armament, the D XIV 
participated in the second D-type Competition, but did 
not demonstrate any appreciable advance over the D 
XII, development being discontinued. Max speed, 
112 mph (180 ken/h) at 13,126 ft (4000 m). Time to 
3,280 ft (1.000 m), 3.0 min. Endurance, 15 hrs. Empty 
weight, 1,836 lb (893 kg). Loaded weight, 2,275 lb 
(1.032 kg). Span, 32 ft 9% in (10,00 m). Length, 20ft 
855 in (6,32 m), Height, 8 ft 10% in (2,70 m). Wing area, 
272.73 sq ft (25,43 m’). 


PFALZ D XV Germany 


Certainly one of the last, if not the last, single-seat 
fighter to be accepted for production in Germany 
during World War I— having completed its Typen-Pru- 
fung on 4 November 1918, a few days before the Armis 
tice ~ the D XV participated in the third D-type Com 
petition in October 1918, Departing from previous Pfalz 
practice in having the fuselage suspended between the 
single-bay wings and all flying and landing 


wires deleted, the D XV was developed during the sum: 
mer of 1918, and flew in D XVf and D XV(Spezia) ver 
sions in the competition. The former had unbalanced 
ailerons and the latter had balanced ailerons which 
were adopted for the series version, both having the 
185 hp BMW Ila engine, although the Daimler D Ila of 
180 hp could also be fitted. The D XV was highly 
manoeuvrable and possessed a good performance, but 
was allegedly tail heavy and difficult to land, Too late to 
90 operational service, several series D XVs were com: 
pleted and Allied inspection teams found 74 finished D 
XV fuselages at the Pfalz Flugzeug:Werke in Septem: 
ber 1919. Max speed, 126 mph (203 km/h). Time to 
3.280 ft (1000 m), 20min. Endurance, 1.6 hrs. Empty 
weight, 1,627 1b (738 kg). Loaded weight, 2,024 lb 
(918 kg). Span, 28 ft 2%5 1n (8,60 m). Length, 21 ft 3%0 In 
(6,60 m). Height, 8 ft 10%4 in (2,70 m), Wing area 
215.28 sq ft (20,00 m’). 


The D XV (above and below) was the last of the Pfalz 
single-seat fighters to appear during World War I. 


PHONIX 20.14 


Shortly after commencing licence manufacture of the 
Brandenburg D 1, the Phonix-Flugzeugwerke initiated 
‘work on an “improved fighter with a Nieuport {le, ses: 
quipiane| cellule under the design leadership of Dip!- 
Ing Kirste. The prototype, completed early in December 
1916, utilised the fuselage of Brandenburg D I 2848 
[48th 28-Series fighter) to which was applied a 
deepened forward portion eliminating the centre-sec- 
tion cabane of bracing struts. This was mated with an 
enlarged-area upper wing and shorter-span narrow- 
chord ower wing to provide the desired sesquiplane 
cellule. Crashed during flight testing on 16 January 
1917, the prototype was rebuilt, redesignated 20.14 (ie, 
14th experimental aircraft produced by Phoniz), and fit- 
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ted with modified ailerons and a new, lengthened fuse- 
lage. Retaining the 185 hp Austro-Daimler sic-cylinder 
water-cooled engine, the 20.14 entered flight test m 
June 1917, proving to possess an inferior climb rate to 
the parallel 20,15, The sole 20.14 was eventually sold to 
the Navy and flown from Trieste. Empty weight 
(approx), 1,466 lb (665 kg). Loaded weight (approx), 
2,028 lb (920 kg). Span, 28 ft 2% in (8,60 m). Length, 
20 ft 8 in (6,30 m). Height, 8ft 11121n (2,73 m). Wing 
area, 209.9 9q ft (19,50 m"), 


‘The sole example of the Phonix 20.14 above and 
below) which was completed in December 1916. 


PHONIX 20.15 


While the 20,14 sesquiplane prototype was being re 
built from the 28.48, Phonix completed a further fighter 
prototype, the 20.18, witha Sparmann-designed single- 
bay biplane wing callule. The fuselage of Brandenburg 
D I 28,0 was used and the 185 hp Austro-Daimler 
engine was rotained. Of fabric-covered wooden con 
struction, the 20.15 was first flown in June 1917, and 
demonstrated handling characteristics far superior to 
those of the Brandenburg D 1, but a barely improved 
performance, However, the 20.15 was to be considered 
as a lineal predecessor of the production Phonix D I 
‘and, later assigned the training role, thus prototype sur 
vived World War I, being offered for sale to Czachoslo- 
vakia in April 1920, No data are available, 


Austria-Hungary 


‘The Phdnix 20.15 (below) mated the fuselage of a 
Brandenburg D I with a new wing cellule. 


PHONIX 20.16 Austria-Hungary 


= 


‘The PhOnix 20.16 (above and below) is illustrated here 
in its original sesquiplane configuration. 


‘After tests in June 1917, the PhOnix 20.16 was rebuilt 
(below) with an entirely new wing cellule. 


20.16 was fitted with a 200 hp Austro-Daimler engine 
and was flight tested in the late spring of 1917, but, 
having failed to demonstrate desirable characteristics, 
by June of that year it was undergoing reconstruction 
with # Sparmann-designed biplane cellule similar to 
that of the 20.15. In this form it was to become the true 
prototype of the Phonix D 1. No data are available apart 
from the wing span of 31 ft 6 in (9,60 m), 


PHONIX DI 
(Type 8) 


Having proved the superiority of the Sparmann-de 
signed biplane cellule over the sesquiplane cellule, 
Phonix began in June 1917 to prepare engineering 
drawings for series production fighter based on the 
20.16 and the rebuilt 20.16 prototypes, and powered by 
a 200hp Hiero six-cylinder water-cooled engine. Of 
‘wooden construction with plywood and fabric skin- 
ning, the new fighter, designated D I, carried an arma 
ment of two synchronised Schwarzlose 8-mm machine 
guns, and the first 11 aircraft were accepted by the 
Kuk Luftfahrttruppen in October 1917. Production for 
this service totalled 120 aircraft, deliveries being com- 
pleted in the late spring of 1918, and 20 were also sup: 
plied to the Austro-Hungarian Navy. The DI remained 


Austria-Hungary 


(Below) The D I, the first Phonix series fighter. 


PHONIX 


at the Front until the endl of hostilities (72 being at the 
Front on 1 August 1918) and was noteworthy for its stur- 
diness and excellent handling characteristics, although 
most pilots considered climb rate and level speed to be 
inadequate. Max speed, 111 mph (178 kav/h). Time to 
3,280 ft (1000 m), 3.05 min, Empty weight, 1,578 lb 
(716 kg). Loaded weight, 2,096 lb (951 kg), Span, 32 ft 
1$4 in (9,80 my. Length, 22 f 184 in (6,75 m), Height. 8 ft 
814 in (2,65 m). Wing area, 269.1 sq ft (26,00 m’), 


Based on the 20.16 prototype, the Phonix DI (below) 
‘was built in series during 1917-18. 


Austria-Hungary 


Testing of the D I in October 1917 had elicited such ro 
sponses from pilots as “superb flight characteristics, 
but only average performance," Phonix responded 
rapidly with anew prototype, the 20.18, which weighed 
some 176 tb (80 kg) less than the D I, flight trials com 
mencing in November 1917. This was ordered into pro 
duction as the D 11. Similarly powered to the DJ, the DIL 
had a one-piece upper wing, higher aspect ratio 
ailerons and dihedral eliminated. Balanced ailerons 


{Above} The Phonix 20.18 prototype of the D Il and Obit 
Linke-Crawford's PhOnix D It (below), 


(Below) The PhOnix D Il illustrated by the general 
arrangement drawing entered service in March 1918, 


Destined to be Dipl-Ing Kirste's final attempt to produce 
a successful single-seat fighter of sesquiplane config 
uration, the 20.16 mated a Brandenburg D I (ex 28.73) 
fuselage with a new wing cellule (as did the 20.14). The 
wings featured rounded tips and the upper wing, 
which utilised a new high-lift profile, was set lower on 
the fuselage to improve forward view for the pilot. The 


PHONIX 


version of the basic D ll, appearing in May 1918. 


were fitted and tailplane chord was reduced. During 
trials, the D Ilattained! 16,406 ft (5 000 m) within 20 min 
‘as compared with 28 min required by the D L Accep: 
tances of the first of 48 D II fighters began in March 
1918, these being followed by 48 of the D Ila version 
which differed in having a 230 hp Hiero engine in place 
of the 200 hp unit, although shortages of the uprated 
power plant resulted in same 20 per cent of the D Ila 
fighters being delivered to the K.u.k Luftfahrttruppen 
with the lower-powered engine, The first D Ils fighters 
wero despatched to the Front in late May 1918. Ten D lla 
fighters were transferred to the Austro-Hungarian 
Navy in August 1918, The following performance data 
relate specifically to the D lla. Max speed, 115 mph 
(186 kww/h), Time to 3,280 ft (1000 m), 3.0 min. Span 
32 ft 146 in (9,80 m). Length, 22 ft 134 in (6,75 m). Height. 
8.f¢ 815 in (2,65 m), Wing area, 269,21 acy ft (25,00 sx’) 


PHONIX D IIL 


Among D II derivatives participating in the July 1918 
Fighter Evaluation held at Aspern was one D Ha 
(422.23) with ailerons on both upper and lower wings 


Austria-Hungary 


(Above) A modified D Hla (422.23) with ailerons on both 
‘upper and lower wings for D Ill development. 


After flying all participating fighters, Obit Ben 
Fiala and Obit Frank Linke-Crawford expressed a pre 
ference for the four-aileron D Mla derivative on the basis 
of handling and manoeuvrability. Phonix immediately 
Initiated work on a production version with a new four 

aileron wing cellule of improved planform and the 
aileron interconnecting struts (which tended to 
vibrate) replaced by cables. Formal permission to pro 

eed with series production of this aircraft (which had 
been tentatively designated "D Il Series 222-ned) as the 
D Ill was received on 18 September 1918, with delivery 
of 100 aircraft to the K.u.k.Luftfahrttruppen scheduled 
to start in the following month. A contract had earlier 
been placed by the Austro-Hungarian Navy for 50 simi 

lar fighters powered by the 230 hp Hiero engine, and 
two or three of these had been accepted by November 
1918, However, none was accepted by the K-u.k-Luft: 

fahrttrappen, and when hostilities terminated 60 D IIT 
airframes were complete but without engines, 14 were 
98 per cent complete and the remaining 26 were 75 per 
cent complete. On 6 July 1919, Dipl-ing Edmund Spar- 

mann and Max Perini demonstrated one of the naval D 
Ms in Stockholm, This was purchased by the Thulin 
company from which, in April 1920, it was procured by 
Flygkompaniet of the Swedish Army, 20 more D Ills 
being purchased via Germany for Flygkompaniet 
‘These, referred to as Phonix 222s, were powered by the 
200 hp Hiero engine and delivered in August 1920. Sub 

sequently, in 1925, the Army Aircraft Factory at Mal- 

men (CMF) built a further 10 Phonix 222s, these having 
the 185 hp BMW Illa engine and additional fuel tanks 
faired into the upper wing. The first Swedish-built air 

craft was delivered on 16 September 1926, and, like the 
original aircraft built by the parent company, carried 
two 6,6-mm Schwarzlose M 17 guns. When Flygvapnet 
was established on 1 July 1926, the new service 
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A preserved example of the PhOnix D Ill, or Phonix 222, 
acquired by the Swedish Army in August 1920, 


absorbed 12 ex-Army PhOnix 222s (including three of 
the original fighters) which were assigned the designa 


tion J 1, these being relegated to the training rdle from 
1928 and the last being withdrawn in 1933. The follow: 
ing data t 30 hp Hiero-powered D Ill. Max 
speed, 117 mph (188 kia/h). Time to 3,280 ft (1 000 m), 
2.0 min. Range, 217 mis (350 km). Empty weight 
1,510 Ib (685 kg). Loaded weight, 2,097 tb (951 kg). 


Span, 32 ft 1% in (9,80 m). Length, 21 ft 8% in (6,62 m). 
Height, 9 fe 1014 in (3,01 m). Wing area, 269.1 sq ft 
(25,00 m*) 


(Above) A Phénix 222 alias D Il in Swedish service in 
1936 when employed for weather reconnaissance 


‘A general arrangement drawing of the D III (above) 
seen (below) in Austro-Hungarian Navy service. 


PHONIX 20.22 


To 20.25 Austria-Hungary 


During the Fighter Evaluat 
1918, Phonix submitted 


jon held at Aspern in July 
addition to the previc 


mentioned D lla 422.23) two modified Dla fighters, the 
230 hp Hiero-powered 20.22 and the 226 hp Austro- 
Daimler-powered 20.23. These differed from the 
standard D lla fundamentally in having ailerons on both 
upper and lower wings. In addition, the upper wing 
was marginally raised, that of the 20,22 being 4 
creased slightly in area and combined with a reduced: 
span lower wing. Whereas 20.22 had struts intercon 
necting the ailerons, 20.23 had aileron cables running 
through the lower wing. Neither type was pursued 
further, but two additional Phonix prototypes partici 
pated in the evaluation. These, the 2024 and 20.25 
re representative of an entirely new design, where: 
20.22 and 20.23 had, like all preceding Phonix 
fighters, stemmed from the Brandenburg DI. The 20.24 
and 20.25 differed one from the other in engine type, 
the former having a 230 hp Hiero and the latter a 
Austro-Daimler. Single-bay staggered biplanes 
oval-section plywood-skinnod fuselages, they were de- 
signed by Dipl-Ing Kirste assisted by Ing Zwerina and 
were flown only on the last day of the Fighter Eval 
uuation (13 July), Demonstrating outstanding qualities, 
they were recipients of an order for two pro-series pro- 
totypes (20.28 and 20,29) in anticipation of series pro- 
duction as the Phénix DIV. Hostilities terminated, how: 
ever, before these could be completed, The following 
data relate to the Hiero-powered 20,24. Max speed, 
116 mph (186 ken/h). Time to 3.280 ft (1 000 m), 2.0 min. 
Empty weight, 1,466 lb (665 kg). Loaded weight, 
2.094 Ib (950 kg). Span, 27 ft 10% in (8,60 m). Length, 
21 ft 7% in (6.60 m). Height, 9 6% 1n (290m). Wing 
‘area, 252.96 sq ft (23,50 2") 


‘The Phonix 20.24 (above and below) was ordered in 
anticipation of series production as the D IV. 


PIAGGIO P.2 Italy 


Of exceptionally advanced concept for its time in being, 
 low-wing cantilever monoplane with a monocoque 
fuselage, the P.2 single-seat fighter was designed by 
Ing Giovanni Pema and was under construction in the 
Peqna-Bonmartin! workshops when, in 1923, that com: 
pany was taken over by the Piaggio concer. Repre- 
senting the smallest airframe that could be designed 
around the 300 hp Hispano-Suiza HS 42 eight-cylinder 
water-cooled engine, the P.2 was of wooden construc 

tion with plywood skinning and fabric-covered mov: 
able control surfaces. Possessing a high degree of aero 
dynamic cleanliness, the P.2 carried an armament of 
two synchronised 12,7-mrm machine guns and two ito 
totypes were built. The P.2 was entered in the 1923 off 

cial fighter contest, but demonstrated performance fell 
somewhat short of that promised by Pegna, a fact 
which, coupled with the prevailing distrust of the 
monoplane formula, resulted in its rejection. Neverthe- 
less, one prototype was purchased for evaluation by 
the Air Force and delivered on 23 March 1924 Max 
‘speed, 145 mph (233 kun/h) at sea level. Time to 3,280 ft 
(1000 m), 3.3 min. Endurance, 2.6 hrs. Empty weight, 
1,911 lb (867 kg). Loaded weight, 2,606 lb (1182 kg) 
Span, 34 ft 8'4 in (10,58 in), Length, 22 fe 1% in (7,00 m). 
Height, 7 ft 2% in (2,20 m). Wing area, 216.15 sq ft 
(20,08 12°) 


‘The Piaggio P.2 (above and below) employed advanced 
‘aerodynamics by the standards of the early ‘twenties. 


PIAGGIO P.119 Italy 
‘Unusual in utilising a buried power plant driving a trac 
tor propeller via an extension shaft, and unique among 
‘such aircraft in employing an air-cooled radial engine. 
the P.119 single-seat fighter was conceived in 1938 by 
Giovanni Casiraghi as a private venture. Official in- 
terest was shown in March 1940, at which time it was 
proposed to power the prototype with a 1,500 hp Piag- 
gio PXV RC 45 18-cylinder two-row radial, replacing 
this in the series model with a 1,700 hp P.XV RC 60/2V. 


(Below) The P-119 with buried air-cooled radial. 


‘The P.119 (above) failed to undergo evaluation by the 
Regia Aeronautica owing to the 1943 Armistice. 


Armament comprised a 20-mm cannon firing through 
the propeller hub and four 12,7-mm machine guns 
lose-grouped in the fuselage nose. Of all-metal con- 

struction with a monocoque fuselage, the P.119 was 
first flown on 19 December 1942, flight tials continuing 
up to 2 August 1943, when the prototype was to have 
been evaluated by the Rogia Aeronautica, after which 
it was anticipated that series production would com 

mence. However, the Armistice of @ September 1943 re 

sulted in the termination of development, Max speed. 
400 mph (644 km/h) at 22,300 ft (6795 m). Time to 
10,000 ft (3.050 m), 3.26 min. Range, 940 mls (1 613 km) 
Empty weight, 5,374 lb (2438 kg). Loaded weight, 
9,020 Ib (4 091 kg). Span, 42 ft 7% in (13,00 m). Length, 
JI ft 9%0 in (9,70 m). Height, 9 fe 6¥4 in (2,90m). Wing 
‘aroa, 299.28 0q fe (27,80 m°) 


PIGEON-FRASER PURSUIT USA 
‘Ata time when the biplane configuration had become 
the norm for single-seat fighting aircraft, George N 
Albree designed single-seat shoulder-wing mono: 
plane intended for use as a fighting scout. Two proto 
types were delivered to the US Army Signal Corps by 
the Pigeon Hollow Spar Company in September 1917. 
‘The aircraft was of wooden construction and powered 
by a 100 hp Gnome rotary engine. One of the two proto: 
types was used for static testing and the second was 
test flown on behalf of the Signal Corps. The aircraft 
was intended to be fitted with a single machine gun. 
but no armament was ever provided and the Signal 
Corps considered the aircraft both unreliable and too 
slow. Consequently, no series production was under 
taloon. Max speed, 103 mph (166 kn/h), Loaded weight, 
1,260 Ib (567 kg). Span, 37 ft 11 in (11,56 m). Length, 24 ft 
01n (7,31 m) 
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the IL-400 proved longitudinally unstable and crashed 
shortly after becoming airborne on its first flight. Ex- 
tensive redesign, both aerodynamic and structural, re- 
sulted in the IL-400b (also to be known as the IL-2), 
which, flown on 18 July 1924, retained a plywood. 
covered wooden fuselage mated with an entirely new, 
shorter span, thinner-section wing with dural ribs and 
corrugated dural skinning, Armament comprised two 
7,82-mm machine guns. Following State trials, con 
acts were placed for eight and then a further 25 of a 
modified version of the fighter which reverted to all 
wood construction. Designated I-1M-6 (and also re 
ferred to as the IL-3) and powered by an M-5 engine - 
the licence-built version of the 400 hp Liberty ~ this 
completed State tests on 16 March 1926. The series 
T-1M-5 suffered from low manufacturing standards, 
however, was seriously overweight and dangerously 
unstable. It was not, therefore, delivered to service 
units. Max speed, 163 mph (263 kan/h) at sea level. Time 
106,560 f¢(2 000 m), 4.2 min. Endurance, 2.5 hrs, Empty 
weight, 2,451 1b (1112 kg). Loaded weight, 3,373 1b 
(1.530 kg), Span, 35 51n (10,8 m), Length, 26 ft 6 in 
(7,75 m), Wing area, 216.28 sq ft (20,00 m) 


‘The IL-400b (above and below), this second example of 
Polikarpov's fighter employing mixed construction, 


‘The second of the two prototypes of the Pigeon-Fraser 
Pursuit (above and below) of 1917. 


POLIKARPOV 2I-N1 (DI-1) USSR 


‘The first two-seat fighter of indigenous Soviet design, 

the 2I-N1 (the designation signifying Dvukhmyestny 
istrebitel, or two-seat fighter, with one Napier engine) 
was a single-bay unequal-span biplane of wooden con 

struction with a monocoque fuselage and a 450 hp 
Napier Lion water-cooled engine. The sole prototype of 
the 2I-N1 (also referred to as the DI-1) was flown on 12 
January 1926, and demonstrated a performance higher 
than that of contemporary single-seat fighters, Arma 

ment comprised one fixed 7,62-mm gun and a similar 
calibre weapon on @ring mount in the rear cockpit. On 


(Below) The Polikarpov 21-N1 two-seat fighter, 


POLIKARPOV I-1M-5 (IL-400) UssR 


Working at the former Duks factory (GAZ 1) at Kho- 
dinka, Moscow, Nikolai N Polikarpov, assisted by I M 
Kostkin, designed a conceptually advanced single-seat 
fighter, the IL-400, which flew on 15 August 1923. A 
cantilever low-wing monoplane of wooden construc 
tion powered by 2 400 hp Liberty water-cooled engine, 


an 
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31 March 1926, high speed tests during the ninth fight 
terminated with the destruction of the aircraft as a re 
sult of @ structural failure, no further developm 
being undertaken, Max speed, 166 mph (268 km/h, 
Time to 3,280 ft (1000 m), 1.8mun, Endurance, 3 hi 
Empty weight, 2,542 Ib (1152kg), Loaded weight 
3,748 Ib (1.700 kg). Span, 39{t 4% in (12,00 m). Length, 
31 ft 117 in (9,75 m). Wing area, 292.25 sq ft (27,15 2 


‘The Polikarpov 2I-N1 (below) was the first Soviet two- 
‘seat fighter of indigenous design, 


POLIKARPOV I-3 


Despite loss of the two-seat 2I-N1 as a result of a struc 
tural failure, Polikarpov retained the structural pre 
cepts of this aircraft when designing his frst single- 
seat fighter biplane, the 3. As a result of this 
however, safety factors ware 
wards to be consiered excess 
singlo-bay bipl 


USSR 


adopted tha 


co afte 
¢. An unequal-span, 


of wooden construction w 


monocociue fuselage, the 1-3 was powered by a 750 
BMW V7.3 12eylinder water-cooled engine (subse 
quently licence-built as the M-17) and fiest flew on 4 
May 1928. Armament consistest of two 7,62-mm 
machine guna Following successful NII VVS testing 


weries production was ordered, 240 being manufac 
turod during 1929-31, this fighter equipping 18 eskadri 
Li during the peak of its ne peed, 


73 mph (278 km/h) at sea I 280 te 
(1000 m), 1.8 min. Range, 264 mis (685 km). Empty 
weight, 3,086 Ib (1400 kg), Loaded weight, 4,070 lb 
(1846 kg). Span, 36 ft 0% in (11,00m). Length, 26 ft 


319 in (8,01 ni), Height, 10 ft 12%40 in 
299.78 aq fe (27.86 m*) 


9,95 m). Wing area, 


POLIKARPOV DI-2 USSR 
Essentially a sl up t derivative 
hp BMW 
Arma: 
machin 


Flight testing of the DI 
929, but early in the programs 
zontal tail separated in flight as a result of flutter and 
further d 


pment was discontinued. Max speed. 


‘The DI-2 (above and below) was a two-seat fighter 


dovelopment of the basic I-3 single-seater design. 


POLIKARPOV I-6 USSR 
With acceptance of the I-2 for series production, Pol 
karpov and his team commenced work on « smaller 
lighter fighter, the 1-6, powered by « 450 hp Gnome 


Rhone Jupiter VI air-cooled racial. A si 
equal-span biplane of wooden construc 
skinned wings and a monocoque fuxelage, the 16 
flown on 30 March 1930, tv appearing in 
the annual May Day fly-past over Moscow in that year 
Prior to the commencement of fight testing, Polikary 
had been arrested (in September 1929), accused of “ex 
excising insufficient energy in bringing assigned work 
to fruition”, and, together with Dmitri P Grigorovich, 
was already working whilst in detention on a further 
fighter (see 1-5). Comparat Is were subsequently 
ormed between the 16 and the I, the latter being 
selected for series manufacture after prolonged eval 
uation, The I-6 was the faster in level flight, but offered 


ale-bay. un 
n with fabric 


per 


The 1-6 (above and below) lost out to the 6 as a 
contender for large-scale production contracts. 


er rate of climb and was less manoeuvrable, Do- 
Therefore discontinued in favour of th 


15. Max speod, 174 mph (280 km/h), Time to 3,280 ft 
(1.000 m), 1.57 min. Range, 435 mls (700 km). Empty 
weight, 1,914 Ib (868 kg). Loaded weight, 2,822 lb 


ko). Span, 31 £9! 
wea, 220.67 sq ft (2 


(9.70.m), Length, 22 2%in 
60 m?). 


m). Wing 


POLIKARPOV I-5 (VT-11) USSR 


‘The first VT-11 (above), which, flown in April 1930, was 
the initial prototype for the successful I-5 


Despite its earlier designation, the I'S was chronolog 
ieally slightly later than the I-6, flying 31 days tater, andl 
its design having heen initiated more than a year later 
Designed within two months by Polikarpov in collab 
oration with Dmitri Grigorovich during incarceration in 
8 Voutrennaya Turma (Internal Prison), the first of 


‘The second VT-11 (below) featured helmeted cylinder 
heads which were discarded for the third VT-11 


‘The Polikarpov I-3 (above and below) was the first 
‘single-seat fighter of Soviet origin to be built in 
quantity, equipping 15 eskadrili, 


a72 


three protot the 1-5 was fk 
il 1930. Of mixed 
welded steel-tube and du 
covered wooden wings, 1 
ngle-bay staggered biplat 
was powered by a 450 hp Gnome-Rhone Jupiter VI, 
the second by a 625hp Jupiter VI and the third by a 
30 hp licence-built version of the latter engine known 
as the M-18, Whereas the first and second VT-11s 
featured helmeted engine cowlings, the third intro 
duced a Townend ring cowl, this being adopted for the 
series 1-5 for which the improved M-22 lice 
version of the Jupiter VI was standar 

ing 480 hp. Armament consisted of thronised 
7,62mm machine guns. Production of the I-5 com. 
menced in 1932 and c il late 
800 being built and 39 first-line eskad. 
with this type at the peak of its s 
mph (278 km/h) at sea le 
(3.000 m), 6.6 min. Range, 410 mis (66 
weight, 2,079 Ib (949 kg). Loaded we 
(1355 kg). Span, 33 ft 7's in (10.24 m 
2¥i0 in (6,78 m), Height, 9 f 10 in (3,00 m). Wi 
228,74 se ft (21,25 m’) 


nas the VI-110n29 
th fabric-covered 
d similarly 


atotype 


equippe 
speed, 


‘The I-5 (above and below) of which some 800 were 
built in 1932-95, equipping 39 first-line eskadrilti 


0 
nel 
ar 
b 
of 


POLIKARPOV I-15 (TsKB-3) 


Rehabilitated in the eyes of the Soviet hierarchy by the 
Success of the 1-5, Polikarpov initiated design of a 
potential successor, which, as the TsKB-3 (this 


USSR 


nation indicating Tsentralnoye konstruktorskoye 
byuto, ot Central Design Bureau), flew in October 1933, 


Powered by a Wright SGR-1820-F-3 Cyclo: 
cylinder radial rated at 715 hp at 6,990 ft (2 13¢ 
d such refine 


was of mixed construction and embodi 
ments as I-type interplane struts, th 
‘guiled” Into the fuselage and 
legs, Exceptional handling and manoeuvrability 


upper wi 


An 1-45 (below) serving with an Escuadrilla de Chatos 
of the Spanish Republican air arm in 1939. 


16s of (above, top) 2* and (immediately above) 1* 
Escuadrillas de Chatos of the Spanish Republicans. 


ate in 19% 


This was pawere cared 


an armament of A total of 404 
M-22-enginiod 1 1996, the 
talled in 59 aircraft bef senoe-bulit version of 


guos and an arm 


Spanish CASA conce 


M-25-engined examples 


wing data 


POLIKARPOV 


109.8408 


000 m), 3.3. min. Range, 317 mis (510 km) 
Empty weight, 2,291 Ib (1 012 kg). Max loaded weight, 
3.283 Ib (1489 kg), Span. 31 ft 11% in (9,75 m), Length, 
20 ft 0 in (6,10 m). Height, ? £2 in(2,20.m), Wing area, 
236,74 se ft (21,90 mi 


A Spanish Republican 1-15 (below) photographed over 
Spain during an escort mission late in 1938. 


POLIKARPOV I-16 Tip 1 10 17 


(TsKB-12) USSR 


orla's first sary 
fighter with retract 


0 single-seat 


wing cantile 
undercarage, the 1-16 combined a wooden mono 

\9e with a metal wing. Initially known # 
the first prototype was flown on 30 
1933 with # 480 hp M-22 engine, a second 
prototype, the TsKB-12bis, following on 18 February 
1934 with a Wright 8GR-1820-F.3 Cyclone affording 
715 hp at 6,990 ft (2130 m). A small pre-series desig: 
nated 146 Tip (Type) 1 was delivered {rom early 19: 
with the M-22 engine, this being retained by the initial 


series model, the 116 Tip4, which differed externally in, 
jord cowling and of which about 400 
were built. With availability of the M-25 (licence-built 
Cyclone) rated at 700 hp at 7,548 ft (2 300 m), produc 
tion switched to the I-16 Tip 5 which introduced an en 
tirely new tapered and shuttered engine cowling. Like 


(Immediately below) An 1-16 Tip 5 flown at Cuatro 
‘Vientos in 1939 by Nationalists, and (bottom) an 1-16 
Tip 10 of the 3° Escuadrilla de Moscas, 1938, 
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‘The TsKB-12 (above), the M-22-powered first 1-16 
prototype, and (below) a modified I-16 Tip 5 beneath 
the wing of a TB-3 during Zveno 6SPB trials. 


7\62mm wing guns. It saw combat over Spain in 
November 1936. From late 1936, the 1-16 Tip 6 with an 
M-25A engine rated at 730 hp at 7,545 ft (2 300 m) was 
produced, this being succeeded in the following year 
by the Tip10. Following 2,200 twin-gun I-16s (ie, Tip 4, 
5 and 6), the Tip 10 added two fuselage-mounted 
7,62-1am guns and finally discarded the forward-sliciing 
canopy of (but frequently removed from) eartier sub: 
types in favour of a fixed windscreen, and introduced 
landing flaps. During 1938, the Spanish Hispano-Suiza 
began licence production of the Tip 10, but with US: 
manufactured R-1820-F§4 Cyclone engines, 10 being 
delivered before the end of hostilities to supplement 
278 (Tip 8, 6 and 10) delivered by the Soviet Union, The 
1-16 Tip 12, built in small series, had the wing-mounted 
machine guns replaced with 20-mm cannon, a simila 
armament being employed from early 1939 by the Tip17 
which used the M-25V engine offering 750 hp at 9,516 ft 
(2.900 m), ShVAK cannon availability limited Tip17 pro- 
duction — only 734 (Tip 12 and 17) of the 6,555 single- 
seat [168 manufactured to Spring 1940 receiving 
cannon armament. A total of 142 Tip 10 and Tip 17 116s 
was supplied to China. The following data relate to the 
146 Tip 10. Max speed, 273 mph (440 km/h) at 9,840 ft 
(3.000 m), Time to 16,405 fe (5 000 m), 6.9 min. Range, 
497 mis (800 km). Empty weight, 2,976 lb (1350 kg) 


(Above) A Spanish Republican I-16 Tip, and (below) 
an I-16 Tip 6 with definitive cockpit windscreen. 


Loaded weight, 3,781 lb (1715 kg). Span, 29 ft 6% in 
(9,00 m). Length, 19 ft 1114 in (6,07 m). Height, 8 ft434 in 
(2,56 m). Wing area, 156.51 sq ft (14,54 m") 


‘The 1-16 Tip 5 (above) and a cannon-armed I-16 Tip 17 
(below) of 4 IAP attached to Baltic Fleet, 1942 


POLIKARPOV I-16 Tir 18 ro 29 USSR 
From the service début of the 1-16 to the phase-In of the 
Tip17 version of the fighter early in 1939, normal loaded 
weight had risen by 41.7 per cent and take-off power by 
only 5,5 per cent, the effect on virtually every aspect of 
performance being adverse. Therefore, as a fall-back in 
case development of its intended successor, the 1-180, 
should prove unsuccessful, adaptation began in 1938 of 
the I-16 for the two-stage supercharged M-62 and 
direct-geared M-63 engines. The Shvetsov M-62 rated 
at 800 hp at 13,780 fe (4 200 m) was adopted for the first 
stage of what might be referred to as the "second gen: 
eration” 1-16, this being introduced on the assembly 
lines in the spring of 1939 in the Tip 18 version. Essen- 
ally an interim model, the 1-16 Tip 18 was, apart from 


(Above, top) I-16 Tip 24 of 4 IAP, Lake Ladoga area, 
winter 1940-41 and (immediately above) I-16 Tip 18 of 
72 AP at Keg-Ostrov, Murmansk, during summer 1941, 


engine and some local structural strengthening, funda 
mentally similar to the Tip 10, armament being four 
7,62-mm guns. What was seen as the definitive de- 
velopment, the Tip 24, introduced a stiffened wing and 
aShvetsov M-63 engine rated at 930 hp, Like the Tip18, 


Key to Polikarpov I-16 Tip 10 


1 adder construction 
2 Rudoe woe hege 
3 Rudder post 
4 Fin construction 
5 udder lower hinge 
6 Fin ausliary spar 
7 Por taipiane 
8 Rucder actuating mechanism 
10 Fear navigation ight 
11 Blovator construct 
12 Bevatorhege 
13 Talolane constuction 
14 Talo 
15 Taisiid damper 
16 Conte ike (levator and rude) 
17 Talptane tet 
stiage hal Fares 
19 Fin root tang 
20 Doras decking 
21 Fuselage monocoque constuction 
22 Man upper longeron 
23 Ruder contre cable 
24 Blvatr contol rig roo 
25 Ma ower lengeron 
26 Contr! texage crane 
27 Seat suppon frame 
26 Pic's saat 
29 Haschest 
30 Cockpit ent ap (por) 


the Tip24 had provision for two flush-fitting 22-Imp-gal 
(200-1) wing tanks, armament comprising four 7,62-mm 
guns, while the otherwise similar Tip 27 combined the 
fuselage-mounted 7,62-mm weapons with two wing: 
mounted 20-mm cannon. and the Tip 29 could suppie- 
‘ment a fuselage-mounted armament of one 12,7-mm 
and two 7,62-mm guns with four or six B2-mm RS-82 
rockets which could be carried in addition to the auxil: 
iary tanks, overload weight rising to 4,663 Ib (2 115 kg). 


(immediately left) A general arrangement drawing of 
the I-16 Tip 24, (below left) an I-16 Tip 18 that was 
captured by the Finns after forced landing in 1940, and 
(below) 1-16 Tip 16 fighters of the 72 AP with the 
Northem Fleet Air Force near Murmansk. 
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sed out in the spring of 1940, production of the 116 
was resumed a year later, a further 450 being built 
{mostly Tip 27 and Tip 29) to bring the total of single: 
seat models built to 7,006 (a further 1,639 having been 
built as Tip4 UTI-2 and Tip15UTI-4 two-seat trainers), 
‘The I-16 formed marginally more than 65 per cent of the 
entire Soviet fighter inventory at the time of the Ger 
man assault, The following data relate to the M-63 
engined 1-16 Tip 24. Max speed, 304 mph (489 kan/h) at 
16,750 ft (4 800 m), Time to 16,406 fe (5 000 m), 5.8 min, 
Normal range, 373 mls (600 km). Empty weight, 
3,262 Ib (1475 kg). Loaded weight, 4,215 Ib (1 912 kg), 
Span, 29 ft 13¢in (8,88.m). Length, 20 fe 144 in (6,13 1). 

7 ft 9¥4 in (2,41 m), Wing area, 160.06 sq ft 


31 Open cockpt 

32 Raw -view miro (optional) 

3 Curved one-piace windabils 

$4 Tubular gunsight (PEP-1 reiector wight 
‘tonal 

3% Instrument pant 

36 Undercarugn retraction nanderark 

‘37 Control coun 

138 Fucker paca 

39 useing hl anh, eat 86 pg 
055) 

40 Fu tir cape 

‘44 Ammunition magnznen 


42 Mach 


oo tareg 


{43 Spl.typ aleron farsig Ra) 


{4 Aeron tinge tang 
48 Fabric wing covonng 
46 Por navigation ight 


47 Akama stoy eang 6090 sn 


48 Two taded propecor 
48 Conca sper 
{0 Hucks-typa starter dog 


{51 Hinged manaheet cover 


{5 Port malo 
59 Upintake 
‘4 Acjuatabl shuts) 


85 Propeter shah suppor frame 

$6 Machone gun mies 

S57 750 np M-25V rca engine 

58 On tare 

9 Starboard sypcrvena 
machine gun 

60 Exhaust ext pons 

61 Engine bearers 

2 Feewat users 


sm SOKAS 


oling apatres «68 Fuelagefnt spar attachment pont 


66 Retracton nhage 

(7 Fwlagnres wprattachant point 

(8 Wray! ames 

(8 Wingy oot thet 

70 Aleron construction 

71 Ammundian acoass pane! 

72 Stavooard wing 7:62-nIm SPKAS machine 
on 

73 Uncercamage 

74 Mact gum 


5 Gentre/outer wing section braak-pont 

76 Marwho ag 

T7 Leg cover 

7B Starboard manwhos: 

78 Mainwhel cover 

90 Aude 

{8 Hingeo cover ap 

12 Actusting rod cover 

{83 Retracton actuating rod 

‘4 Cover tap 

5 Pot heas 

188 Leasing-tdge construction 

157 KOMA chrome-malybsenum see iloy 
front ar 

188 Atma dural bs/rames 

169 RXVAA crvome-molybdenum ste alloy 
fear spa 

90 Aeron hinge tineg 

91 Wre crs: bracing 

82 Wingtip constuction 

93 Steoand navigation ight 

94 Wingtp edging 
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was flown in 1 September 1934 as the TsKB-15 with a 
760 hp Hispano-Suiza 12Ybrs 12-cylinder water-coole 
engine. A low-wing cantilever monoplane with 
manually-retractable main undercarriage members 
and a forward-sliding cockpit canopy, the TSKB-1 w 
of mixed construction with a wooden monocoque fuse: 
lage and metal wing, The radiator bath was manually 
retractable and armament comprised four wing 
mounted 7,62-mm machine guns. With empty and 
loaded weights of 2,976 lb (1350 kg) and 3,6 
(1.655 kg) respectively, the TsKB-15 attained 283 
(456 km/h) in level fight and climbed to 16,405 
(6000 m) in 6.5 min, this being considered sufficiently 
promising for the allocation of the designation 1-17 an 

construction of a modified second prototype, the 
‘TsKB-19. Flown in 1935, the TsKB-19 differed in having 
a wider-track inward-retracting undercarriage in place 
of the narrow-track outward-retracting gear, an M-100 
engine (a licence-built version of the HS 12Y) rated at 
760 hp and twin radiators on semi-retractable pylons 
under the wing roots. Armament remained unchanged. 


‘The second prototype I-17, the TsKB-19 (above and 
below), which entered flight test curing 1995. 


‘The TeKB-19 demonstrated improved level speed, but 
an inferior performance in most other respects. Work 
began on a third prototype, the TsKB-33, featuring sur 
face-evaporation steam cooling, but development was 
discontinued when it was concluded that the develop: 
edi I-16 was adequate for the time being. The following 
data relate to the TsKB-19. Max speed, 311 mph 
(500 km/h). Time to 16,405 ft (5 000 m), 7.2 min. Range, 
497 mls (800 ka). Empty weight, 3,439 Ib (1 560 kg) 
Loaded weight, 4,299 lb (1960 kg). Span. 32 ft 9% in 
(10,00.m). Length, 24 ft 9% in (7, Height, 8 ft 
415 in (2,55 m), Wing area, 192.68 sq ft (17,90 a) 


POLIKARPOV I-152 (I-15n1s) 


USSR 


Criticism of the “‘gulled” upper wing centre section of 
the 1-16, which restricted the pilot's view for take-off 
and landing, led indirectly to major redesign of the 
fighter as the 1-152 (I-16bis). The structure was restres 
sed and extensively revised, a new Clark YH aerofoil 
was adopted, the span and area of the upper wing were 
increased, the wing centre section was carried above 
the fuselage by a cabane of splayed N-struts, and the 
775hp M-25V engine was enclosed by a long-chord 
cowling. Fuel capacity was increased, but armament 
remained four 7,62-mm guns. The 1-152 was first flown 
early in 1937, production deliveries commencing mid 
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year. One of the first recipients of the 1-152 w 
Chinese Central Government, which was assigned 186 
from late 1937 through early 1938 (an additional 86 
being supplied and 31 reached Spain in Januar 


— 


‘The 1-152 alias I-1Sbis (above and below) equipped 60 
eskadrili in 1939 despite its obsolescence. 


(Below) One of five captured 1-152 fighters in service 
with the Finnish 2/T-LLv 35 in 1942 


(Above, top) An 1-152 operating in Karelia, winter 


1939-40, and (immediately above) an 1-182 of the 
Spanish Republican air arm at Villajuiga, 1939. 


‘The experimental 1-152DM (above) flew in January 1940 
with Merkulov DM-2 ramjet booster units, 


1939 (a further 62 being held at the French frontier, of 
which 20 were subsequently released to the new 
Nationalist government), One example was fitted with 
two TK-3 turbo-superchargers as the I-1627K, one wi 

equipped with a pressure cabin (Germetichoskaya 


kabina) as the 1-152GK, and another was tested with 
DM-2 ramjets as the T-1S2DM. Production of the 1-162 
was phased out early in 1939, having totalled 2,408 
examples, 60 eskadrili being equipped with this type 
during 1939. Max speed, 226 mph (364 km/h) at 9,840 ft 
(2.000 m), Time to 16,405 ft (5000 m), 6.7 min, Normal 
280 mis (450 km). Empty weight, 2,888 Ib 
(1.310 kg). Max loaded weight, 4,044 Ib (1 894 kg). Span, 
in (10,20 m). Length, 20 ft 7 in (6,27 m). Wing 
area, 242.19 sq tt (22,50) 


range, 


POLIKARPOV I-153 (I-15TER) 


Despite an international trend aw: 
configuration for fighters by the mid ‘thirties, the Soviet 

Force vigorously demanded continuation ot 
warplanes, and, in 1937, one of Polikarpov's principal 
team leaders, Aloksei Ya Shcherbakov, was assigned 
k of developing a more potent fighter biplane 
ed by Mikhail Gurevich, Shcherbakov created 
the 1-153 (I-16ter), prototype trials commencing in sum: 
mer 1938, The basic structure of the 1-152 was exten: 
sively restressed, the Clark YH wing profile was re 
tained, but configuration reverted tothe "gulled” upper 
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(Above, top) An 1-153 captured by the Wehrmacht in 
the winter of 1941-42, and (immediately above) an 1-153. 
of the 71 IAP, Baltic Fleet, Suomentahti, 1942. 


wing ~ resulting in the sobriquet of Chaika being re 
surrected ~ and, as a concession to modernity, 
manually-retractable main undercarriage members 
Were introduced. Initially, the 775 hp M-25V engine 
Was retained, armament remaining four 7,62-mm guns 
but comparatively early in the production run the 
1,000 hp Shvetsov M-62 engine was standardised 
hoosting max speed from 258 mph (415 km/h) at 
9,840 ft (3.000 m) to 280 mph (444 kru/h) at 15,090 ft 
(4600 m). Some aircraft were ftted with a quartet of 
12,7-mm guns (I-163BS) and one, experimentally, with 
twin synchronised 20:mm cannon (I-153P). Production 
deliveries began during the early spring of 1939, and 
continued until late 1940, 3,437 examples being pro- 
duced. Ninety-three were supplied to the Chinese 
Central Government early in 1940, and the 1-153 re: 
mained in first-line servicd until well into 1943. Max 
speed, 280 mph (444 kaw/h) at 15,090 ft (4 600 m). Time 
to 9,840 fr (3.000 m), 3.0min, Normal range, 292 mls 


(Above) An 1-159 of Nationalist Chinese Air Force, circa 
1941, and (below) the M-62-powered I-153. 


(Below) RS-82 missile-equipped 1-153s of the 71 IAP 
‘assigned to the Soviet Baltic Fleet, August 1942. 


(470 km). Empty weight, 3.201 Ib(1 452 kg), Max loaded 
weight, 4,652 Ib (2 110 kg). Span, 32 ft 9¥ in (10,00 m). 
Length, 19 ft 3in (6,17 mJ. Height, 9 ft 244 in (2,80 m). 
Wing area, 238.31 sq ft (22,14 m*) 


A prototype 1-153 (below) fitted with retractable skis 
and photographed during the winter of 1938-39. 


POLIKARPOV I-180 


Developed from mid 1938 by Dmitri L Tomashevich 
(one of Polikarpov's deputies), the 1-180 was originally 
conceived with an all-metal structure. Limited all-metal 
construction experience, however, led the Polikarpov 
OKG to adopt an essentially similar structure to that of 
the earlier 1-16, with a wooden monocoque fuselage 
and a fabric-skinned metal wing. The first prototype, 
the I-180.1, was powered by a 1,100 hp Tumansky M-88 
14-cylinder two-row radial, intended armament being 
four 7,62-mm guns. This aircraft was lost as a result of 
engine failure during its first Might on 15 December 
1938. The second prototype, the 1-180.2, differed pri 
marily in having a 1,000 hp Tumansky M-87A (later 
M-87B) 14-cylinder two-row radial and lengthened 
wing outer panels. These increased wing span from 
29 ft 6Y in (9,00 m) to 32 ft 11% in (10,05 m) and area 
from 158 sq ft (14,68 m*) to 173.41 sq ft (16,11 m). First 
flown on 19 April 1939, the 1-180.2 was lost on its 53rd 
flight. A third prototype, the 1-180.3 flown on 10 
February 1940, featured a redesigned and more 
advanced wing structure, a 1,100 hp M-88R engine, a 
cockpit canopy and an armament of two 12,7-mm and 
two 7,62-mm guns concentrated in the fuselage. Flown 
with both wheel and ski undercarriages, the 1-180.3 
was lost in an accident during State Acceptance Trials. 


USSR 


(Below) The 1-180.3 which began tests February 1940, 


POLIKARPOV 


The I-180.3 (above) introduced a cockpit canopy, an 
‘M-88R engine and a redesigned wing structure, but 
was lost during acceptance trials. 


In the meantime, apre-series of 10 aircraft based on the 
1-180.2 had been under construction as the I-180S 
(Seriyny or Series), the first three of these having been 
completed in December 1939, The 1-180S was powered 
by the M-88R and carried an armament of two 12,7-mm 
and two 7,62-mm fuselage-mounted guns, and, like the 
1180.3, featured an enclosed cockpit. The 1808 was 
cleared for service trials, but the results of these were 
somewhat academic as this fighter had been overtaken 
by the more advanced 1-185. As a part of the 1-185 de 
velopment programme, one pre-series 1180S fighter 
had the dated triangulated pattem mainwhoel legs re- 
placed with legs of cantilever type, this aircraft being 
referred to as the 1-480Sh, the suffix indicating Shassi 
(chassis). In the event, it was not completed and flown, 
the entire 1-180 programme having meanwhile been 
abandoned. Max speed, 363 mph (585 km/h) at 
23,460 ft (7 150m). Tue to 16,405 ft (5 000 m). 6.0 min. 
Empty weight, 4,510 Ib (2 046 kg). Loaded weight, 
5,414 lb (2 486 kg). Span, 33 ft 144 in (10,09 m). Length, 
22 ft 6% in (6,88 m). Wing area, 173.41 sq ft (16,11 m*) 


POLIKARPOV I-190 USSR 
Stemming from operational experience in Spain and on 
the Khalkhin Gol, the 1-190 single-seat fighter was in 
tended to maximise manoeuvrability by use of the 
biplane configuration and to operate in concert with 
high-speed monoplanes, Flown on 30 December 1939 
as a derivative of the I-183, the 1-190 differed in having a 
Tumansky M-88 14-cylinder two-row radial engine 
with a ducted propeller spinner and some structural re 
vision. Proposed armament comprised four synchro 
nised 7,62-mm or two synchronised 20-mm weapons, 
and the first prototype was progressively fitted with 
M-88, M-B8R and M-B8A engines of 90001,100 hp. This 
aircraft was destroyed on 13 February 1941, and further 
work on the I-190 was discontinued, a second prototype 
with a turbo-supercharger and a flexible rubber-sealed 
pressure cabin being abandoned prior to completion. A 
proposed development, the 1-196, was to have had a 
1,500 hp Shvetsov M-90 18-cylinder radial engine, canti 
lever wings and an increase of 63 sq ft (5,86 mm) in wing 
area. The following data relate to the 1-190 with the 
1,100 hp M-88A engine. Max speed, 280 mph 
(450 km/h) at 23,130 ft (7 060 m). Time to 16,406 ft 
(000m), 5.9 min. Empty weight, 3,882 Ib (1761 kg). 
Loaded weight, 4.656 lb (2112 kg). Dimensions as for 
153 except overall length of 21 ft 214 in (6,48 m), 


POLIKARPOV I-185 USSR 


‘The M-71-powered I-185 Etalon which was intended as 
the forerunner of the projected series 1-186 fighter. 


Acceptance that the concept of the 1-180 was outmoded 
coupled with the prospect of the availability of power 
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POLIKARPOV 


ful 18-cylinder radial engines led the Polikarpov OKB to 
design the 1-185 within an extraorclinarily short period 
of time (25 January to 10 March 1940). Intended for the 
1,750 hp Shvetsov M-90 engine, the I-186 was af mixed 
construction, having a wooden monocoque fuselage 
mated with metal wings featuring automatic lesding- 
exige slats 4 Ja Bf 109. Armament consisted of twin 
12,7-mm and twin 7,62-mm guns, all fuselage-mounted, 
Development delays with the M-90 ~ which, by Decem- 
‘ber 1940, was cleared only for restricted fight testing ~ 
resulted in dismantling of the first prototype unflown, 
this having been known as Samolet (Aircraft) R. A 
second prototype, Samolet RM, was completed with a 
‘Shvetsov M-81 18-cylinder two-row radial and a ducted 
propeller spinner. This was flown on 11 January 1941, 
but the M-81 was found to develop insufficient power 
and was replaced by the Shvetsov M-71 of 1,900 hp in 
May 1941. A third prototype, Samolet I, was completed 
with @ 14-cylinder Shvetsov M-82 engine rated at 
1,930 hp (later 1,400 hp), the fuselage being lengthened 
for co reasons from 26 ft 2\4 in (7,68 m) to 26 ft 6% in 
(8,10 m), and fuselage-mounted armament being 
changed to three 20-mm cannon. State Acceptance 
Tests were conducted successfully between 13 April 
and § July 1942. A fourth prototype reverted to the M-71 
engine and this underwent operational evaluation on 
the Kalinin Front alongside Samolet I A redesigned 
wing (of single- in place of two-spar construction) was 
featured by this aircraft, which was tested with both 
the fourrmachine gun and three-cannon armament 
arrangements. A pre-production prototype, the so: 
called 1-186 Btalon (Standard), was flown on 10 June 
1942, Regarded as the forerunner of the intended pro- 
duction derivative, the [-186, this standardised on the 
M-71 engine and three-cannon armament, and had a 
similarly lengthened fuselage to that of Samolet L Stave 
Acceptance Testing was conducted between Novem 
ber 1942 and January 1943, the NII VVS evaluation re- 
ports describing the 1-186 Etalon as “superior to all con: 
temporary fighters.” In the event, it was found 


impracticable to manufacture the M-71 in large num 
bers and airframe production capacity was unavail: 
able. Max speed, 422 mph (680 km/h) at 20,015 ft 
(6 100m). Time to 16,406 ft (6 000 m), 4.7 min. Empty 
weight, 6,900 Ib (3 130 kg). Loaded weight, 8,234 Ib 
(3735 kg). Span, 32 fe 1° 1n(9,80 m). Length, 26 ft 4% in 
(8,05 m). Wing area, 167.17 sq ft (15,53 m’). 


(Above and below) The I-185M-82, the third prototype 
or Samolet J, which was tested on the Kalinin Front. 


| 


POLIKARPOV TIS USSR 


‘To meet a requirement for a heavy escort fighter, or TIS 
(Tyazhely istrebitel soprovozhdeniya), formulated in 
the autumn of 1938, the Polikarpoy OKB designed a 
low-wing monoplane of all-metal construction 
powered by two 1,400 hp Mikulin AM-37 engines. 
Fixed forward-firing armament comprised four 
7,62-mm and two 20-mm guns, rear protection being 
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(Above) The second prototype Polikarpov TIS, or 
‘Samolet MA, entered flight test in June 1944. 


provided by single flexible 7,62-mm guns fired from 
dorsal and ventral positions by the second crew mem: 
ber, The first prototype, Samolet A, was flown in Sep- 
tember 1941, but evacuation of the Polikarpov facilities 
to Novosibirsk delayed the programme, and an im- 
proved second prototype, Samolet MA, was not flown 
until 13 June 1944. The MA was intended tobe powered 
by1,700 hp Mikulin AM-39 engines, but their non-avall 
ability dictated installation of 1,665 hp AM-38 engines 
Fixed forward-firing armament was changed to two 
37-mm cannon and two 12,7-mm machine guns, The 
flight testing of the MA was in its early stages when, or 
30 July 1944, Polikarpov died and his OKB was almost 
immediately disbanded, the TIS programme being 
abandoned. The following data relate to the first proto- 
type. Max speed, 345 mph (555 km/h) at 19,030 ft 
(8800 m). Time to 16,405 ft (5 000 m), 7.35 min. Normal 
range, 665 mls (1070km). Empty weight, 12,787 Ib 
(5800 kg). Loaded weight, 17,284 Ib (7 840 kg). Span, 
50 ft 1044 in (15,50). Length, 38 ft § tn (11,70 m). 
Height, 14 ft 3% in (4,36 m). Wing area, 375.12 aq ft 
(34,85 m*) 


(Above) The Samolet A and (below) MA, the two 
prototypes of Polikarpov's heavy escort fighter. 


M2, was completed with an AM-37 engine of 1,400 hp 
with which it flew on 23 November 1943. The M-2 had 
an armament of three 20-mm cannon and eight RS-82 
unguided rocket projectiles, the engine eventually 
being replaced by an AM-39 of 1,700 hp. Factory flight 
testing continued until June 1944 when the programme 
was abandoned. The following data relate to the M-1. 
‘Max spoed, 407 mph (655 km/h) at 20,670 ft (6 300 m), 
Time to 16,405 ft (5 000 m), 6.9 min. Range, 796 mis 
(1.280 km), Empty weight, 6,426 lb (2.960 kg). Loaded 
weight, 7,870 lb (3 570 kg). Span, 32 ft 944 in (10,00 m). 
Length, 29 ft 4¥ in (8,96 m). Wing area, 177.07%q ft 
(16,45 m) 


(Below) The M-1, first prototype of the ITP. 


POLIKARPOV ITP USSR 


In 1941, the Polikarpov OKB began work on an istrebi- 
tel'tyazhely pushechny ~ heavy cannon |-armed} 
fighter - which was tomount a 37-mm cannon between 
the cylinder banks of a 1,650hp Klimov M-107P 12- 
cylinder liquid-cooled Vee engine, and also carry two 
synchronised 20-mm cannon. The aircraft was of mixed 
construction, the fuselage being a wooden monocoque 
and the wing of steel and dural. The first prototype, re- 
ferred toas the M-1, was completed in October 1941, but 
difficulties with the engine delayed the initiation of 
flight testing until 23 February 1942. An M-107A re- 
placed the M-107P late in 1942, but engine difficulties 
were still experienced, and a second prototype, the 


POMILIO GAMMA 


Early in 1918, the Pomilio concern of Turin completed 
the prototype of a single-seat fighter designated 
Gamma (the third letter of the Greek alphabet) 
Powered by a 200 hp SPA 6A water-cooled engine, the 
Gamma was a single-bay, unequal-span biplane of 
wooden construction. Demonstrated for an official com 
mission, the Gamma proved both fast and manoeuvr 
able, but was considered to possess an inadequate 
climb rate. The second prototype was therefore fitted 
with a 250 hp Isotta-Fraschini V6 engine as the Gamma 
IF. The official commission disagreed on the merits of 
the fighter and it was not until the closing weeks of 
‘World War I that a small batch of Gamma IF fighters 
was ordered, but these did not enter service with the 
Aviazione Militare. Ottorino Pomilio and his brother 
settled in the USA in 1918, establishing the Pomilio 
Brothers Corp. The following data relate to the Gamma 
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‘The Pomilio Gamma, first (above) and second (below) 
prototypes being illustrated, was not adopted. 
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IF, Max speed. 140 mph (226 knvh). Time to 9.8 
(3.000 m), 7.5 min. Endurance, 3.0 hrs. Empty wel 
1,499 Ib (680 kg). Loaded weight, 2,094 lb (950 &g) 
Span, 26 ft 2421n (7,99 m) Length, 20 f 8 in (6,30m) 
Wing area, 235.74 sq ft (21,90 m’). 


POMILIO FVL-8 USA 
See Engineering Division PVL‘8 
PONNIER M.1 France 


In 1915, Avions Ponnier produced the M.1 single-seat 
fighter, allegedly to the designs of Emile Eugene 
Dupont, who was subsequently to be responsible for 
the Hanriot HD-1. An unequal span sin 

nally staggered biplane of wooden construction with 
fabric skinning and powered by an 80 hp Le Rhone 9C 
roury engine, the M.1 had a single 7,7- 48 gun 
on an overwing mounting, Featuring an inordinately 
large propeller spinner and extremely small tail sur 
faces, an early example of the M.1 (possibly the proto 
type) crashed on 29 January 1916 while being evaluated 
at Avord by Charles Nungesser. Nonetheless, produc 
tion was undertaken by La Societe Anonyme Francaise 
de Constructions Aeronautiques, which, early in 1916, 
suceweded Avions Ponnier, but was stili controlled by 
Louis Alfred Ponnier. Most M.1s were procured by the 
Aviation Militaire Belge, which apparently received at 
least 18, and one or two went to French units, Some Bel 
gian M.1s were flown without the spinner and U 
Were later fitted with fixed fins of low aspect ratio, a 
enlarged tailplanes and elevators, According tothe Bel 


‘The Ponnier M.1 (below) is illustrated here in its initial 
production form without fixed tail fin. 


gian ace Willy Cé 
usable and 


und to be un: 


ppens, the M.1 wa: 
soon disappeared. It 

declared obsolete in November 
1916. A simular, but slightly larger, Ponnier two-seat 
was designed as the M.2 and offered to the RFC in 
January 1916. There is no evidence that it was built. 
however. Max speed, 104 mph (167 km/h) at sea level. 
Time to 3,280 ft (1000 m), 4.67 min. Empty weight, 
671 ib (304 kg). Loaded weight, 1,023 Ib (464 kg). Span, 


20 ft 31% in (6,18 m). Length, 18 ft 10% i m). 
Height, 7 ft 612 in (2,30 m). Wing 145.38q ft 
(13,50 m*) 


The definitive M.1 (above and below) with fixed fin and 
enlarged tailplane and elevators. 


PORT VICTORIA P.V.2. UK 


The P.V.2 (above and below) anti-Zeppelin aircraft 
which was intended to carry a two-pounder Davis gun. 


‘The Royal Naval Aeroplane Repair Depot was commis 
sioned at the Isle of Gr ly in 1915, and to dis 
tinguish it from the seaplane station already estab- 
lished there it was named Port Victoria. Ultimately it 
jecame known as the Marine Experimental Aircraft 
Depot and undertook original design work. Its first en 
tirely original design was the P.V.2 single-seat anti 
Zeppelin seaplane. Of wooden construction and 
by a 100 hp Gnome Monosoupape rotary, the 
P.V.2 wasn exceptionally clean sesquiplane, the wing 

je being almost devoid of bracing wires with the 


powere 


PORT VICTORIA 


upper wing attached to the upper fuselage langerons 
and the lower wing passing beneath the fuselage. The 
tended armament was a two-pounder Davis gun, 
although this was never fitted. The P.V.2 was first 
flown in June 1916 with floats of the pontoon type, these 
later being replaced by Linton Hope floats. Trials 
wed considerable promise and it was decided to de 
7p the design further as the P.V 2his (which see) 
Max speed, 96 mph (153 km/h) at sea level. Time to 
3,000 ft (915 m), 5.0min. Empty weight, 1,0871b 
(493 kg). Loaded weight, 1,590 Ib (721 ka). Span, 27 ft 
0in (8,23 m), Length, 22 ft 0 in (6,70 m). Height, 8 ft4 in 
54m), Wing area. 168 34q ft (15,60 m’). 


PORT VICTORIA P.V.2n1s UK 


The decision to develop the P.V.2 as the P.V.2bis 
seat fighter seaplane resulted in major change: 
tothe onginal prototype, the most significant being the 
rajsing of the upper wing by 1 ft (30 cm) to improve the 
pilot's view for alighting and the insertion of centre 
section struts. The span and area of the upper wing 
were increased by introduction of a 2-ft (61-cm) centre 
section, and the planned armament was two 0.303-in 
(7.7mm) machine guns to fire forward and upward 
above the propelier. although, in the event, only one 
such gun was apparently fitted. The P.V,2bis was flown, 
ly in 1917, providing data for lator Port Vietoria 
types, Max speed, 92 mph (150 ku/h) at sea level. Time 
fo 3,000 ft (915 m), 6,0 min. Empty weight, 1,211 Ib 
(549 kg). Loaded weight, 1,702 Ib (772 kg). Span, 29 ft 
0 in (8.84 m). Length, 22 ft 0 tn (6,70 m), Hexght, 9 ft 4 in 
(2,84 m). Wing aro, 180 90 ft (16.72 mr"), 


The P.V.2bis (below) introduced significant design 
‘changes compared with the original P.V.2. 


PORT VICTORIA P.V.4 UK 


Early in 1916, the Marine Experimental Aircraft Depot 
initiated the design of a land-based two-seat fighter 
the P.V.3, Although this was never built, the Depot was 
officially requested to develop a float seaplane version 
carrying radio equipment and a single 0,303+n (7,7. 
mum) machine gun. This, the P.V.4, was a small and 
compact sesquiplane with a central nacelle for the two 
crew members and a pusher engine, and the tail 
assembly carried by four slim booms. The gunner occu 
pied the forward cockpit, which was equipped with a 
Scarff ring for the gun. The intention was tofit the P.V.4 
with a 160 hp Smith "Static radial engine but, 
was unavailable, a 110 hp Clerget rotary was installed 
for fight testing in mid-1917. This created co problems 
resolution of which would have involved considerable 
redesign. and, as the P.V.4 was considered to possess 
nsufficient promise to warrant this work, development 
was discontinued. Max speed, 81 mph (130 km/t). 
Loaded weight 2.400 1b (1089 kg), Span, 32 ft 01n 
9,75 mn). Wing area, 220 sq ft (20,44 m’). 


‘The two-seat P-V.4 sesquiplane float fighter (below) 
lacked the promise to warrant further development. 
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PORT VICTORIA 


PORT VICTORIA P.V.5 UK 
Shortly after the Depot initiated work on the P-V.4, it 
was asked to develop a single-seat fighter seaplane 
also capable of performing light bombing tasks with 
two internally-stowed 65-1b (29,5-kg) bombs, To meet 
this requirement, two different aircraft were designed 
and built, the P.V.5 and the P.V.5a. The former was de- 
veloped from the P.V.2bis and employed a similar ses- 
‘quiplane wing cellule devote of fying wires and braced 
by struts to the Moat undercarriage. The wings 
employed a high-lift aerofoll section, the armament 
comprised a single synchronised 0.303-In (7.7-mm) 
machine gun plus the two 65-1b (29,5-kg) bombs spec 
ified and power was provided by a 150 hp Hispano: 
Suiza engine. Fitted with pontoon-type floats rather 
than the Linton Hope floats for which it had been de 
signed, the P.V.5 was flight tested in mid-1917 with pro 
mising results, but the original requirement had been 
overtaken and development was discontinued. Max 
speed, 94 mph (151 km/h) at 2,000 ft (610 m). Time to 
2,000 ft (610 m), 4.83 min. Empty weight, 1.788 Ib 
(811 kg). Loaded weight, 2,456 lb (1 114 kg). Span, 32 ft 
in (9,75 m). Length, 25 ft 6 in(7,77 m). Height, 9 ft 9 1 
(2,97 m). Wing area, 245 sq ft (22,76 m*) 


‘The P.V.S (above and below) was fitted with pontoon. 
type floats and was flight tested in mid-1917. 


PORT VICTORIA P.V.5a 


Designed along more conventional lines than the P.V 5, 
the P.V.Sa was an equi-span single-bay biplane with 
cable bracing, sharing with the former type only the 
fuselage, tail surfaces and armament. The pontoon: 
type floats were supplanted by Linton Hope floats, the 
internal accommodation for a bomb load was elim! 
nated and a 200 hp Hispano-Suiza engine was fitted. 
Work on the P.V.S and Sa was initiated in parallel, but 
‘work on the latter was discontinued early in 1917, and 
only reinstated after the P.V.5 had flown, the P.V.5a 
commencing flight test in the spring of 1918. It proved 
inferior to the P.V.5 in terms of manoeuvrability and 
pilot's view, but was satisfactory in most ather re- 
spects. Development was discontinued after comple 
on of flight testing as no service requirement for this 
category of aircraft existed. Max speed, 102 mph 


‘The P.V.Sa (below) discarded the sesquiplane form of 
the P.V.5 in favour of that of equi-span biplane. 


(164 ken/h) at 2,000 ft (610m). Time to 2.000 ft (610 m). 
2.33 min. Endurance, 25 hrs. Empty weight, 1,972 Ib 
(894 kg). Loaded weight, 2,518 Ib (1 142 kg). Span, 33 ft 
Jin (10,08 m) Length. 26 ft 9 in (8,15). Height 13 ft 


1 in (3,99 mi). Wing area, 309 5q ft (28,71 m") 
PORT VICTORIA P.V.7 

(GRAIN KITTEN) UK 
To meet a requirement for a diminutive lightweight 


single-seat altship interceptor suitable for operation 
from platforms on relatively small seagoing vessels, the 
Depot produced the P.V.7 to the designs of W H Sayers. 
To become known as the Grain Kitten to distinguish it 
from a competitive design created by the RNAS Experi 

mental Flight at Eastchurch (which accordingly be- 
came known as the Eastchurch Kitten), the P.V.7 was 
an extremely small sesquiplane intended to be 
powered by 2.45 hp geared ABC Gnat two-cylinder air 
cooled engine. Armament consisted of a single 0.03-in 
(7.7-mm) machine gun mounted above the wing centre 
section. Unavailability of the geared Gnat engine led to 
installation of a 35 hp direct-drive Gnat with which the 
P-V.7 was completed in the summer of 1917. Difficulties 
Were experienced with the engine from the start of 
ight vesting in June, the aircraft being tail-heavy and 
performance disappointing, A series of modifications 
was introduced. but the P.V.7 was not flown subse: 
quently. Max speed, 89 mph (143 km/h) at 2,000 f 
(610m). Time to 6,500 tt (1980), 10.8 min. Empty 
weight, 272 Ib (123 kg). Loaded weight, 491 Ib (223 kg). 
Span, 18 ft in (5,49 m). Length. 14 ft 11 1a (4,56 m) 
Height. 6 ft 3 in (1.60 m). Wing area, 85 sq ft (7,90 2") 


‘The P.V.7 single-seat lightweight anti-Zeppelin fighter 
{above and below) flew in June 1917. 


PORT VICTORIA P.V.8 
(EASTCHURCH KITTEN) UK 


Although designed by LtG H Millar of the RNAS Experi 
mental Flight at Eastchurch and partly built by that 
establishment, this competitor for the P.V.7 as a light 
weight single-seat interceptor was completed in the 
workshops at Port Victoria and assigned the designa: 
tion P.V.8. Becoming known as the Eastchurch Kitten, 
the P.V.8 was an angular single-bay staggered biplane 
intended, like the P.V.7, to be powered by the geared 
ABC Gnat engine, but of necessity fitted with the 35 hp 
ungeared version of this two-cylinder power plant 
When initially flown on 1 September 1917, the P.V.8 pos 
sessed no fixed tailplane, but the horizontal tail sur 
faces were redesigned to incorporate a smail tailplane 
rior to the second flight. Proving itself superior to the 
P.-V.7 inevery way. the P'V 8 suffered similar problems 
with its engine. On 13 March 1918, the Eastchurch Kit 
ten was packed for despatch to the USA, where it was 
to be evaluated, but there is no record that 


Intended to compete with the P.V.7, the P.V.8 {above 
and below) was dubbed Eastchurch Kitten 


reached its destination. Max speed, 94 mph (151 km/h) 
‘at 2,000 ft (610 m), Time to 6,500 ft (1980 m), 11.0 min 
Empty weight, 340 Ib (154 kg). Loaded weight, 586 Ib 
(266 kg). Span, 18 ft 1119 in (5,78 m). Length, 15 ft 7% in 
(4.76 m), Height. 6 ft 21n (1,67 m). Wing area, 106 sq ft 
(9,85 m") 


PORT VICTORIA P.V.9 


Owing much to the P-V.2, the P.V.9 single-seat fighter 
seaplane, first flown in December 1917, was a sesqui 
plane braced entirely by faired steel tubes, With a fuse- 
lage mounted between the wings, an armament of one 
synchronised 0.303-in (7,7-mm) machine gun and a 
similar-calibre weapon mounted on top of the fuselage, 
the P.V.9 had single-step pontoontype floats and a 
150 hp Bentley B.R.1 rotary engine. Protracted engine 
problems delayed the initiation of full-scale trials until 
May 1918, at which timo it was alleged to be the best 
foat-equipped single-seat fighter extant. However, 
lack ofa suitable propeller provented full exploitation of 
its performance potential and, no longer fulflling a ser 
vice requirement, its development was discontinued. 
Max speed, 110 mph (177 ku/h) at 2,000 ft (610 m). Time 
to 6,500 ft (1980 m), 13,33 min. Endurance, 2.5 his. 


UK 


Delayed by engine difficulties, the P.V.9 (above and 
below) was discontinued in the summer of 1918. 
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Empty weight, 1,404 lb (637 kg). Loaded weight, 
1,966 lb (891 eq). Span, 30 ft 11 in (9,42 m). Length, 25 ft 
2in (7,67 m). Height, 9ft Oin (2,76 m), Wing area, 
227 sq ft (21,09 m*) 


POTEZ XI 


Designed to meet the demands of a CAP (Chasse 
Armée Protection) 2 requirement formulated in 1919 by 
the newly-appointed Directeur de I’Aéronautique. 
General Duval, the Pote2 XI was a two-seater intended 
tofulfl bomber intercept and tactical reconnaissance at 
‘Army Corps level, and escort fighter tasks. The spect 
fication called for the use of a turbo-supercharged 
engine, and the Potez XI, which appeared in 1922, was 
powered by 4 370 hp Lorraine-Dietrich 12D water- 
cooled 12-cylinder engine equipped with a Rateau 
turbo-supercharger. Competing with the Hanriot 
HD.15, the Potez XI had a fabric-covered light alloy 
structure and was an equl-span two-bay biplane with 
over-hung ailerons on the lower wing. Armament com- 
prised two fixed forward-firing 7,7-mm machine guns 
and two similar weapons on a swivelling mount in the 
rear cockpit. The inadequacies of then-current steels to 
withstand prolonged operation of exhaust-driven 
‘turbo-superchargers led to cancellation of the CAP2 
programme and development of the Potez XI was dis: 
‘continued. Max speed, 137 mph (220 km/h) at 13,125 ft 
(4.000 m). Service ceiling, 26,245 ft (8 000m). Empty 
weight, 2,976 Ib (1.360 kg). Loaded weight, 4,409 Ib 
(2.000 kg). Span, 41 ft Bin (12,70 m). Length, 29 ft 9¥+ in 
(9,08 m). Wing area, 497.3 9q ft (46,20 m’). 


France 


‘The Potez XI two-seater (below) was intended for both 
bomber intercept and reconnaissance missions. 


POTEZ 23 


During 1923, the design team led by Louis Coroller 
initiated work on two fundamentally similar aircraft in 
parallel, the Potez 23 single-seat fighter and the Potez 
24 two-seat army co-operation aircraft. Differing pri 
marily dimensionally, these were fabric-covered 
‘unequal-span, single-bay biplanes of wooden con- 
struction, with provision for interchangeable Lorraine: 
Dietrich and Hispano-Suiza engines. Powered by a 
400 hp Lorraine-Dietrich 12Db water-cooled 12-cylinder 
engine, the Potez 23 carried an armament of two fixed 
forward-firing 7,7-mm machine guns and was flown 
early in 1924, Whereas the Potez 24 provided a basis for 
the highly successful Potez 25, development of the 
Potez 23 was discontinued, only a single prototype 
being tested. Max speed, 140 mph (226 km/h) at 
13,126 ft (4 000 m). Time to 13,126 ft (4 000 m), 18 min. 
Empty weight,2,458 Ib (1115 kg). Loaded weight, 


France 


‘The Potez 23 (below) was designed in 1923, together 
with a two-seat army co-operation version. 


(Above) The Potez 23 single-seat fighter of 1924, 


5,396 lb (1 540 kg). Span, 34 ft 534 in (10,50 m) Length, 
24 ft 11% i (7,60 m). Height, 10 ft 274 in (3,12 m). Wing 
‘area, 344.46 sa ft (32,00 mr’) 


POTEZ 26 France 


‘The Potez 26 (above and below) was essentially a 
‘single-seat version of the army co-op Potez 25 


Essentially a single-seat fighter version of the Potez 25 
‘two-seat army co-operation aircraft, the Potez 26 was, 
{in fact, the first to ty, commencing its test programme 
in August 1924, A single-bay, staggered sesquiplane 
‘with a narrow-chord lower wing and inclined N-type 
interplane struts, the Potez 26 was of wooden con- 
struction with fabric covering, and was designed to 
accept either Lorraine-Dietrich or Hispano-Suiza 
engines. The sole prototype was powered by a 450 hp 
Hispano-Suiza 12Ha water-cooled 12-cylinder engine 
and its armament consisted of two synchronised 
7,7-mm machine guns. No series production was 


POTEZ 


undertaken. Max speed, 155 mph (250 km/h) at 
16,405 ft (5 000 m). Time to 16,408 ft (5 000 m), 20 min 
Ceiling, 27,885 f (8500 m), Empty weight, 2,426 1b 
(1100 kg). Loaded weight, 3,417 Ib (1 550 kg). Span, 
39 ft 43 in (12,00 m). Length, 26 ft 2% in (8,00 m). 
Height, 10ft 4 in (3,15 m). Wing area, 344.46 sq ft 


POTEZ 31 


(Above) The Potez 31 two-seat night fighter and diurnal 
reconnaissance-fighter of 1929. 


‘The Potex 31 was designed to meet the requirements of 
the 1926 C2 programme calling for a two-seat night 
fighter and diurnal reconnaissance-fighter. Not flown 
until 1929, and closely resembling the Potez 25M mono- 
plane variant of the Potez 26 army co-operation biplane, 
the Potez 31 was a parasol monoplane of wooden con- 
struction with fabric covering. Embodying the facility 
developed for preceding types of accepting either His: 
pano-Sulza or Lorraine-Dietrich W-type water-cooled 
‘engines, the Potez 31 was tested with both the 600 hp 
HS 12Mb and the 450 hp LD 12Eb, Armament consisted 
of two fixed forward-firing 7,7-mm guns, two similar 
Weapons on a flexible mount in the rear cockpit and a 
fifth gun firing through a hatch in the rear cockpit floor 
Development of the Potez 31 was terminated with the 
discontinuation of the C2 programme. The following 
data relate to the aitcraft powered by the HS 12Mb 
engine. Max speed, 150 mph (242 km/h) at 16,405 ft 
(5000 m). Empty weight, 2,8001b (1270 kg), Loaded 
weight, 4,696 lb (2130 kg). Span, 46 ft 11 in (14,30 m), 
Length, 31 ft 2 in (9,50 m), Height, 11 ft 1% 1n (3,40 m). 
Wing area, 430.57 sq ft (40,00 1") 


(Below) The Potez 31 night fighter and reece type. 


POTEZ 453 


Acontender to fulfil the 1933 Marine Nationale require- 
ment for a single-seat float fighter suitable for catapult 
operation from 10,000-ton cruisers, the Potez 453 was 
based broadly on the design of the two-seat Potex 452 
light observation flying boat. Competing with float 

planes tendered by Bernard (H.52), Loire (210) and 
Romano (R-90), the Potez 453 flying boat first flew on 24 
September 1935. Of mixed construction, it was 
powered by an 800hp Hispano-Suiza 14Hbs radial 
engine and was intended to carry an armament. of two 
7,5-mm machine guns. The engine was carried on brac- 

ing struts ahead of the wing, the thrust axis passing 
high above the cu of the flying boat with the result that, 

in view of the small dimensions of the aircraft, a con: 

siderable diving moment was induced at full throttle 
which could not be easily counteracted. Take-off was, 
in consequence, difficult and could be effected only by 
reducing engine power. Further development of the 
Potez 453 was therefore abandoned. Max speed, 

198 mph (318 km/h) at 9,840 ft (3000 m), Time to 
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‘The Potez 453 (above and below) single-seat catapult 
fighter flying boat based on an observation type. 


9,840 ft (3.000 m), 3.83 min. Range, 335 mis (540 km). 
Empty weight, 3,982 lb (1534 kg). Loaded weight. 
4,270 Ib (1 997 kg). Span, 36 ft 8%40 in (11,20 m). Length, 
33 ft 613 in (10,201m), Height. 11 ft 3% in (3,45 m), Wing 
area, 204.51 sq ft (19,00 m*), 


France 


POTEZ 630 
Created to meet the requirements of the October 1934 
specification for # three-seat fighter suitable for 
bomber interception, escort and (single-seat) fighter 
director roles, the Potez 630 was first flown on 25 April 
1936, Aerodynamically an exceptionally clean all-metal 
cantilever monoplane, the Potez 630 demonstrated out- 
standing capabilities, and a contract for four pre-series 
aircraft was followed by one for 80 production aircraft 
powered by two 670 hp Hispano-Suiza 14AB 10/11 
radial engines, The first of these was flown in February 
1938, armament comprising two fixed 20-mm cannon 
and one flexibly-mounted 7,5-mm machine gun. The 
Potez 630 entered service in two-seat night fighter 
(CN2) form, but unsatisfactory features of its Hispano- 
Suiza engines resulted in the re-equipment of the two 
Potes 630 Groupes ce Chasse with the Potez 631 (which 
see) prior to the commencement of World War I. The 
HS-engined aircraft was reallocated to diurnal 
Escadres de Chasse, 65 being on the first-line strength 
‘when hostilities commenced, By early 1940, the few re- 
maining Potez 630s in the operational inventory were 
in process of withdrawal with the intention of con: 
verting them as dual-control instructional aircraft, Two 
Potez 630s were supplied to Switzerland as three-seat 
reconnaissance:bombers with provision for a ventral 


‘One of two Potez 630s (above) bought by Switzerland. 
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twin 20-mm cannon pack. Max speed, 278 mph 
(448 km/h) at 13,125 ft (4 000 m). Time to 13,125 ft 
(4.000 m), 7.05 min. Range, 808 mis (1300 km). Empty 
weight, 6,193 Ib (2 808 kg), Loaded weight, 8,487 Ib 
(3 850 kg). Span, 52 ft 6 in (16,00 m). Length, 36 ft 37% in 
(11,07 m). Height, 9ft 11% in (3,04 m). Wing area, 
351.99 3q ft (32.70 m*). 


POTEZ 631 


Tho second prototype of the Potez 63 series differed 
from the first prototype (Potez 630) principally in 
having the smaller-diameter Gnome-Rhone 14M Mars 
radial engine in place of the Hispano-Suiza 14AB. De- 
signated Potez 631, this first flew in March 1937, a pre- 

Series of three being fallowed by orders for 10 Potez 631 

INST two-seat instructional aircraft and 30 Potez 6313 
three-seat day fighters. Additional orders placed 
during the course of 1938 raised the total number of 
Potez 631s under contract for the Armée de 'Airto 207 
aircraft. These were to be delivered both as Potez 631 
(CN2 two-seat night fighters (supplanting the Potez 630 
CN2s) and as Potez 631 C3 day fighters. Powered by 
two 660 hp Gnome-Rhone 14M6/7 radial engines, the 
Potez 631 was intended to be fitted with two forward 

fring 20-mm cannon (although one of the cannon was 
replaced by a 7.5-mm machine gun in a number of air 

craft) and a 7.5-mm gun on a flexible dorsal mounting, 


France 


(Above) The second Potez 63 serios prototype, the 
631.01, and (below) the series production Potez 631. 


‘Two hundred and six Potez 631s were on Armée d Ait 
charge at the commencement of World War Il, of which 
117 were included in the first-line inventory. In: 
adequate firepower led to a decision to fit all alrcraft 
with four 7,5-mm guns underwing, although only a 
small number of Potez 631s were in the event so modi- 
fied. One hundred and twelve of these aircraft survived 
the Battle of France, most subsequently serving with 


(Above) A Potez 631 of Escadrille de Chasse de Nuit 
(ECN) 4/13 at Etampes during winter of 1939-40, 


the Armée de l’Air de l’Anmistice, which had 82 Potez 
631s on strength on 1 November 1941, This number had 
dwindled to 64 by the time Vichy France was occupied, 
these aircraft being seized and mostly refurbished for 
supply to Romania as trainers and target-tugs. One 
Potez 631 (No 40) was re-engined with Pratt & Whitney 
‘Twin Wasp Juniors and flown on 29 December 1938 as 
the Potez 63.12 C3. Max speed, 275 mph (442 kan/h) at 
14,765 fe (4 500 m). Time to 13,125 ft (4 000 m), 6.99 min. 
Range, 758 mis (1200 km). Empty weight, 6,256 1b 
(2.838 kg). Loaded weight, 8,289 Ib (3 760 kg). Dimen- 
ssions as for Potez 630, 


POTEZ 670 & 671 France 


Designed to meet a requirement for a three-seat fighter 
with an endurance of three hours at 90 per cent max 
speed, the Potez 670 was configurationally similar to 
the Potez 630 and 631. Flown for the first time on 30 
‘March 1939, the Potez 670 had meanwhile been modi: 

fied as a two-seat long-range escort fighter and bomber 
dostroyer. Initially powered by two 700 hp Gnome- 

Rhone 14M radials, it was re-engined after initial fight 
trials with two 800 hp Hispano-Suiza 14AB 12/13 
radials, with which it resumed flight tests in July 1939 
4s the Potez 671. Several production variants were pro: 
posed, but flight trials were incomplete at the time of 
the French collapse and the sole prototype was des: 

troyed during the German onslaught. At the time, work 
had begun on an initial batch of 40 Potez 671 C2 
fighters. The following data relate to the HS-powered 
model. Max speed. 311 mph (500 km/h) at 19,686 ft 
(6 000 m). Time to 9,840 ft (3.000 m), 1.58 min, Range, 
1,243 mis (2 000 kam), Empty weight, 7,023 lb (3 186 kg), 
Loaded weight, 10,419 Ib (4 726 kg). Span, 49 ft 5¥2 in 
(15,10 m), Length, 35 ft 5% in (10,80.m). Height, 10 ft 
£834 in (3,27 m). Wing area, 349.83 sq ft (32,50 m’) 


‘The Potez 670 (above and below) was being built in 
‘two-seat night fighter form when France collapsed. 


POTEZ 230 


With the absorption of ANF-Mureaux in 1937 as a com: 
ponent of the SNCA du Nord (which also included Potez 
and retained the appellation for its products), Andre 
Brunet and his co-designers Lemaitre and Hubert con 
‘tinued the line of lightweight fighter development com: 
‘menced with the ANF-Mureaux 190, In the autumn of 
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‘The Potez 230 (above and below) was a lightweight 
fighter evolved from the ANF-Mureaux 190 of 1936. 


—_ 
— 
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1938, work on a progressive development, the Potez 
290, was begun, While possessing a number of features 
in common with the earlier fighter (eg, elliptical wings). 
the new aircraft was of more advanced design 
Powered by a 670 hp Hispano-Suiza 12Xcrs 12-cylinder 
liquid-cooled engine and having a proposed armament 
of one engine-mounted 20-mm cannon and four wing: 
mounted 7,5-mm machine guns, the Potez 230 was 
flown on 90 March 1940. When German forces occupied 
Villacoublay, the sole prototype of the Potex 230 was 
seized and transported to Germany for examination of 
the wing torsion box, which, of integral construction, 
was the first af its type to have been flown. Max speed, 
948 mph (560 km/h) at 16,405 fe (5 000 m). Endurance, 
1.5 hrs. Loaded weight, 3,986 lb (1800 kg). Span, 28 
8 in (8,74 m). Length, 24 ft 10 in (7,57 m). Height, ? ft 
1%4 in (2,18 m), Wing area, 118.08 sq ft (10,97 m*). 


PRAGA BH-44 (E-44) Czechoslovakia 


In 1932, shortly after the Praga engine concem opened 
an aircraft department, the company participated in a 
design contest for a new single-seat fighter organised 
by the Czechoslovak Defence Ministry. Designed by 
Pavel Bene’ and Miroslav Hajn, the CKD-Praga con: 
tender, the BH-44, was an exceptionally clean single 
bay staggered biplane with wooden wings and a 
fabric-covered, welded steel-tube fuselage. The first 
BH-44 prototype was powered by a 750 Praga ESV 12- 
cylinder water-cooled engine and was flown an 19 July 
1932. Although the ESV engine was supposed to afford 
750 hp, it proved to give only some 500 hp. The second 
prototype flew from April 1934 with an ESVK engine, 
which, fitted with a compressor, was rated at 650 hp 
(this aircraft sometimes being referred to as the 
BH-144), but results remained unsatisfactory, Propo- 
sals were made to fit the fighter with either the Gnome- 
Rhone Mistral 14K (BH-244) or Hispano-Suiza 12¥brs 
(BH-344), but, in the event, the first prototype was re 
engined with a 660 hp Rolls-Royce Kestrel VII with 
which it flew on 30 October 1934. The Kestrel per- 
formed poorly on the special fuel mix (BiBoLi) used by 
the Air Force (to which the BH-44 was known as the 


E-44) and the Avia B-34 was chosen as winning con: 
tender. The following performance data are manu 
facturer's estimates based on the fully-rated ESV 
‘engine. Max speed, 205 mph (330 km/h). Time to 
9,840 ft (3.000 m), 6.2 min. Endurance, 1.8 hrs. Empty 
weight, 3.223 lb (1462 kg). Loaded weight, 4,050 Ib 
(1837 kg). Span, 30 ft 434 in (9.25 m). Length, 25 ft 0 in 
(7,62 m). Wing area, 249.08 sq ft (23,14 m1). 


‘The Praga BH-44 (above and below) was a contender in 
a Crech Defence Ministry competition of 1932. 


PRAGA E-45 


Designed by Jaroslav Slechta to the same specification 
as that which was to produce the Avia B-534, the E-45 
single-seat fighter was flown for the first time on 8 


Czechoslovakia 


Possessing exceptionally clean contours, the Praga 
E-45 (below) was bested by the Avia B-634 fighter. 


(Above) The Praga E-45 single-seat fighter of 1934, 


October 1934 with a 710 hp Rolls-Royce Kestrel VI 
engine (rather than the preferred Hispano-Suiza 
12Ydrs), Of similar construction to the earlier BH-44, the 
E-45 was an equi-span single-bay staggered biplane 
with an armament of two 7,92-mm Mk 30 machine 
guns, The E-45 proved extremely manoeuvrable and an 
excellent gun platform, but the more powerful B-534 
offered superior performance and was selected for 
series production, development of the E-45 being di 
continued. Max speed, 231 mph (372 km/h). Initial 
climb, 3,070 ft/min (15,6m/sec). Range, 396 mis 
(640 km), Empty weight, 2,970 lb (1347 kg). Loaded 
weight, 3,728 lb (1 691 kg). Span, 27 ft 10% in (8,50.m), 
Length, 24 ft 612 in (7,45 m). Wing area, 217,98 sq ft 
(20,25 m’). 


P.W.S.1 Poland 


‘The P.W-S.1 (above and below) was flown in April 1927 
4s a two-seat reconnaissance fighter. 


Evolved by the Podlaska Wytwornia Samolotow (Podla 
sian Aeroplane Plant), or P.W'S,, to meet an official re 
quirement for a fast two-seat reconnaissance fighter, 
the P.W'S.1 parasol monoplane was designed by a team 
led by Stanislaw Cywinski and first flown on 25 April 
1927, Of wooden construction apart from a steel-tube 
forward fuselage, the P.W.S.1 was powered by a 450 hp 
Lorraine-Dietrich LD 12b 12-cylinder water-cooled 
engine and carried an armament of two fixed synchro- 
nised 7,7-mm guns and two similar-calibre weapons on 
a Scarf mount in the rear cockpit, In the latter half of 
1927, the aircraft was extensively re-designed and re- 
built as the P.WS.ibis, flight testing being resumed 
early in 1928, The P.W.S.1bis featured an entirely new 
wing and new vertical tail surfaces, empty weight 
being reduced marginally but performance remaining 
virtually unchanged. As the aircraft held little promise 
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ofany major improvement over existing Lotnictwo Woj- 
‘skowe equipment, further development was discon- 
tinued. The following data relate to the P.W.S.1bis. Max 
speed, 144 mph (232 km/h). Initial climb, 1.063 ft/min 
(5 m/sec). Range, 466 mls (760 km). Empty weight, 
3,091 lb (1375 kg). Loacled weight, 4,299 lb (1 950 kg) 
‘Span, 44 ft 11% in (13,70 m). Length, 28 fr 6¥+ in (8,70 m). 
Height, 10ft 10in (3,30m). Wing area, 322.93 sqft 
(30,00 m*), 


P.W.S.10 Poland 


Designed by Aleksander Grzedzielski and Augustyn 
Bobek-Zdaniewski, the P.W.S.10 single-seat parasol 
monoplane fighter was the recipient of an order for two 
prototypes in 1929, the first of these flying in May 1930. 
Powered by a Skoda-built Lorraine-Dietrich LD 12Eb 
engine of 450 hp, the P.W.S.10 was of mixed construc- 
tion with a wooden wing and steel tube fuselage. 


‘The P.W.S.10 (above and below) saw comparatively 
brief Polish service and 20 drawn from Polish Air Force 
‘stocks were shipped to Spain during 1936-37, 


Armament consisted of two 7,7-mm Vickers guns, A 
contract was placed for 80 aircraft with deliveries com- 
mencing in the second half of 1931. Rather difficult to fly 
and never popular with its pilots, the P.W.S.10 was pro- 
‘gressively withdrawn from 1933, but 20 reconditioned 
‘examples were sold to the Spanish Nationalist forces in 
1936, Because of their inadequate performance they 
were restricted to the training role. Max speed, 
160 mph (258 kav/t), Initial climb, 1,142 ft/min (5,8 m/ 
sec). Range, 186 mls (300 km). Empty weight, 2,458 lb 
(1115 kg). Loaded weight, 3,306 Ib (1 500 kg). Span, 
36 ft 1% in (11,00 m). Length, 24 ft 7¥2 in (7,50 m). Wing 
area, 199.76 sq ft (18,00 m’). 


P.W.S.15 Poland 
‘The shortcomings in handling qualities and manoeuvr 
ability demonstrated by the P.W.S.10 prototypes led its 
designers, Grzedzielski and Bobek-Zdaniewski, in 1930 
to develop a biplane version, the P.W.S.16, as a private 
venture for comparative testing. One of the two 
P.W'S.10 prototypes was fitted with a modestly stag: 
gered unequal-span single-bay biplane cellule with 
N-type interplane struts, Retaining the engine and 
armament of the P.W.S.10, the P.W.S.15 lacked the 
shortcomings of the parasol monoplane, possessing a 
superior climb rate and an essentially similar maximum 
speed. However, while the P.W.S.15 was under test, the 
company received a production contract for the 
P.W.5.10, and, rather than risk its cancellation in favour 
of the biplane with consequent production disruption, 
dismantled the prototype biplane without submitting it 
to offical flight test. Max speed, 155 mph (250 km/h) at 
sea level. Empty weight, 2,315 Ib (1050kg). Loaded 
weight, 3,130 lb (1420 kg). Span, 32 ft 9% 1m (10,00 m) 
Length, 24 ft 7% in (7,50 m). Height, 10 ft 8% in(2,70 m). 
Wing area, 247.58 sq ft (23,00 m). 
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P.ZL. PA 


‘The first fighter of indigenous Polish design, the P.1 
produced by the Panstwowe Zaklady Lotnicze (P.Z.L), 
or National Aviation Establishment, embodied several 
technical innovations, Designed by Zygmunt Pulawski, 
the P.1 was of all-metal construction, its most novel 
feature being the “gulling” into the fuselage of the 
‘centre section of the high wing, thus eliminating the 
normal cabane. This both reduced drag and improved 
the forward view for the pilot. Powered by a 12-cylinder 
water-cooled Hispano-Suiza 12 Lb Vee-type engine 
affording 630 hp for take-off, the first prototype, the 
1/1, was flown on 26 September 1929. Armament com- 
prised two 7,7-mm Vickers machine guns. The second 
prototype, the P.1/Il, featured a repositioned radiator 
bath and redesigned vertical tail surfaces, and joined 
the test programme in March 1930. Further develop: 
ment was discontinued in favour of radial-engined 
variants, as the Polish air arm, the Lotnictwo Woj- 
skowe, was biased against liquid-cooled engines. The 
following data relate to the second prototype. Max 
‘speed, 188 mph (302 knv/h) at sea level. Time t0 6,560 ft 
(2000 m), 2.66 min. Range, 373 mis (600 km)at 165 mph 
(260 kavh), Empty weight, 2,465 lb (1 118 kg). Loaded 
weight, 3,482 Ib (1 580 kg). Span, 35 ft 7¥¢ in (10,85 m). 
Length, 22 ft 10% in (6,98 m). Height, 9ft 8'31n 
(2,96 m). Wing area, 209.9 sq ft (19,50 1’) 


Poland 


‘The P.Z.L. P.1/1 (below) and the P.1/II (above) were the 
first Pulawski fighter prototypes. 


P.Z.L. P.6 


Evolved from the P.1 by Zygmunt Pulawski and de- 
veloped in parallel with the P.7, the P.6 was powered by 
a low-altitude Gnomo-Rhéne Jupiter 9Ac (VLFH) nine- 


Poland 


‘The P.6/I (above) fighter prototype participated in the 
1931 Cleveland National Air Races. 


cylinder radial rated at 450 hp. The principal change 
from the P.1, apart from the power plant, was to be 
found in the fuselage structure and fuel disposition, the 
rear fuselage being a semi-monocoque and the wing 
tanks of the earlier fighter giving place to. jettisonable 
fuselage tank. Armament remained two Vickers "E" 
‘machine guns (rebored to 7,92-mm calibre). The first of 
two P.6 prototypes was flown in August 1930, and, in 
the following year, participated in the National Air 
Races at Cleveland, Ohio. The second prototype, the 
P.6IIL, differed primarily in having a Townend ring cow: 
ling in place of the narrow ring of the P.6/1. The Lot- 
nictwo Wojskowe elected to order the contemporary 
7 for series production and no further development of 
the P.6 was undertaken. Max speed,181mph 
(292 km/h) at sea level, Time to 6,560 ft (2.000 m), 
2.83 min, Range, 373 mis (600 km). Empty weight, 
2.002 lb (908 kg). Loaded weight, 2,988 Ib (1,355 kg), 
Span, 33 ft 942 in (10,30 m). Length, 23 ft 6% in (7,16 m), 
Height, 9 ft 0 in (2,75 m), Wing area, 186.22 sq ft 
(17,30 m'). 


Poland 


P.Z.L. P.7 
A parallel development to the P.6, from which it dif: 
fered essentially in having a higher-altitude engine and 
some steel elements in the otherwise all-duralumin 
fuselage structure, the P.7 was powered by a super 
charged Bristol Jupiter VILF radial affording 520 hp at 
10,000 ft (3.080 m). The first of two prototypes, the P.7/1, 
was flown in October 1930, and featured a close-fitting, 


‘The P.7a (above and below) was Pulawsiki's first 
service fighter, the photo showing the 27th example. 
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helmeted engine eowling, which gave place to a Town: 
end ring on the P.7/II. Work on a pre-series batch of 10 of 
the P.7a fighters began in June 1931 for the Lotnictwo 
Wojskowe, a further 139 being subsequently ordered. 
‘The P.7a carried two 7,92-mm Vickers “E" machine 
guns and differed from the prototypes in having a 
P.Z.L-developed ring cowling, a revised cockpit, 
shorter ailerons and modified tail surfaces. The P.7a 
entered service in the winter of 1932-33, and three first 
line squadrons were still equipped with this type when 
the Wehrmacht assault on Poland was launched on 1 
September 1939. Max speed, 203 mph (327 km/h) at 
13,126 ft (4000 m), Initial climb, 2,047 ft/min (10,40 m 
sec). Range, 373 mls (600 km). Empty weight, 2,403 Ib 
(1090 kg). Loaded weight, 3,264 Ib (1476 kg), Span, 
34 ft BY¥in (10,57 m). Length, 22 f 10% in (6,98 m). 
Height, 8ft 94in (269m). Wing area, 192.68 sq ft 
(17,90 m*), 


(Below) Photographed at Deblin in 1942, this was one of 
‘several P.7a fighters captured by the Wehrmacht. 


‘The P.7a (above) served with the 111 Eskadra 
‘Kosciuszkowska which converted to this type during 
‘the winter of 1932-33, the first unit so to do. 


Armament comprised the standard twin 7,92mm 
machine guns. The first prototype was destroyed in an 
accident in July 1932 at Innsbruck, and the P.8/Il was 
displayed some months afterwards at the 1932 Paris 
Salon, but development had already been discontinued 
im favour of the radial-engined P.11. The following data 
rolate to the P.8/I. Max speed, 217 mph (350 km/h) at 
sea level. Time to 16,405 ft (5 000 m), 7-6 min. Range, 
310 mis (500 km). Empty weight, 2.429 1b (1102 kg) 
Max loaded weight, 3,4681b (1573kg) Span, 34 ft 
544 in (10,50 m). Length, 24 ft 913 in(7,56 m). Height, 9 ft 
0% in (2,75 m). Wing area, 193.76 sq ft (18,00 m"). 


(Below) A general arrangement drawing of the P-8/1 


PZL. 


‘A Romanian licence-built P.11f (above) and the P.tic 
(below) which provided almost the entire Polish first 
Line fighter strength at the start of World War IL 


P.Z.L. P.11 Poland 
A progressive development of the P.7 stressed to 
accept more powerful radial engines, the P.11 stemmed 
from a decision to adapt the basic fighter for the Bristol 
Meroury engine. The first of three prototypes, the P.11/, 


Poland 


P.Z.L. P.8 


‘The P.8 represented an attempt on the part of Zygmunt 
Pulawski and his assistant, Wsiewolod Jakimiuk, to 
establish new standards in aerodynamic cleanliness 
and fighter performance. It combined a wing that was 
fundamentally similar to that of the P.6 and P.7 with a 
liquid-cooled engine and a new fuselage of improved 
fineness ratio covered by smooth duralumin skinning. 


‘The P.8/I (above) seen here in its original form with 
flush-fitting engine water-cooling panels. 


‘The first of two prototypes, the P.8/, was flown in 
August 1931 with an Hispano-Suiza 12Mc 12-cylinder 
water-cooled engine providing a maximum output of 
640hp. The second prototype, the P.8/II, embodied 
some structural simplification, the ventral radiator bath 
being discarded in favour of fiush-fitting lateral panels, 
and was powered by a Lorraine 12H Petrel water: 
cooled engine providing 675 hp at 11,485 ft (3 500 m). 


(Above) The P.1V/III prototype, and (below) P.ic 
fighters of the 112 Eskadra photographed in May 1936 
during a courtesy visit to Sweden, 


was fitted with a Jupiter 9Aab because of non-avail: 
ability of the Mercury and flew in August 1931, the 
P.IVII and AI following with the Mercury IV engine. 
Thirty P.tla fighters powered by the Mercury 1V.82 
with a maximum output of 575 hp were purchased for 
the Lotnictwo Wojskowe, and 50 similar aircraft 
powered by the 670 hp Gnomie-Rhone 9Krsd Mistral 
were purchased by Romania as P.1ths, The P.1ic, first 
flown late in 1933, featured a lower engine thrust line, a 
modified wing centre section and re-positioned pilot's 
cockpit. The first 60 or so for the Lotnictwo Wojskowe 
had the Mercury V.S2 rated at 600hp at 14,766 ft 
(4500 m), and a further 125 had the Mercury V182 pro: 
ducing 645 hp at 16,500 ft (4725 m). Armament com: 
prised two 7,92-mm machine guns, but provision was 
made for the installation of two similar guns in the 
wings. A Romanian licenoe-built version of the P.1tc 
with an IAR-K9 engine of 640 hp at 13,126 ft (4.000 m) 
and four 7,92-mm FN-Browning guns was designated 
P.llf, 70 being built by Industria Aeronautica Romana 
(IAR) during 1836-37. A decision to reinstate the P.11 in 
produiction was taken in the spring of 1939, in a version 
known as the P.11g Kobuz (a small species of faloon) 
with a P2.L.-built Mercury VIII engine rated at 840 hp 
at 14,000 ft (4 265 m). A prototype was produced by 
modifying a P.1ic and this was flown on 1 August 1939, 
Dut series production had not begun when Poland was 
‘overrun by the Wehrmacht. The following data relate to 
the Mercury VI.S2-powered P.11c. Max speed, 242 mph 
(390 kxw/h) at 18,046 ft (5 500 m). Initial climb, 2,440 ft/ 
min (12,40 m/sec). Range, 435 mis (700 km). Empty 
weight, 2,529 Ib (1 147 kg). Max loaded weight, 3,968 tb 
(1.800 kg). Span, 35 ft2 in (10,72 m), Length, 24 ft 984 in 
(7,55 m). Height, 9f 4¥%4in (2,85m), Wing area, 
192.68 sq ft (17,90 a’) 


485 


Key to PZ.L P.tte 
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P.Z.L. P.24 Poland but embodying minor aerodynamic changes, The avail- 


Essentially a refinement of the P.11c capable of accept: 

ing the most powerful radial engines available, the P.24 
was intended primarily for export. The first of three pro- 
totypes, the P.24/I, flew in May 1933 with « Gnome- 
Rhone 14Kds engine with a max output of 760 hp at 
12,140 ft (3 700 m). The P.24/1II had a G-R 14Kfs engine 
‘with a max output of 930 hp at 14,860 ft (4530 m), pro- 
duction models being the P.24A with two 20-mm Oerli- 
kon cannon and two 7,92-mm machine guns, and the 
P.24B with four of the latter weapons. Sixty P.24s were 
ordered by Turkey, of which 20 were supplied by P-Z.L. 
as kits for indigenous assembly and 40 in flyaway con- 
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The P.24/1V (above) served as a production prototype 
for the P.24B and was shown at the 1936 Paris Salon. 


dition. Fourteen of the latter were to P.24A standard 
and 26 were P-24Cs, these being similar to the P24B 


ability of the G-R 14N 07, which provided 970 hp at 
15,090 ft (4.600 m), resulted in its installation in the 
P.24A to produce the P-24F, and in the P.24B producing 
the P.24G. Of the 20 aircraft assembled in Turkey, six 
were completed as P.24Fs and 14 as P.24Gs. Greece 
ordered 30 P.24As and six P-24Hs, but the contract was 
changed to cover 25 P.24Fs and six Gs after delivery of 
five P.24As. A Bulgarian contract for 14 P.24Bs was fol- 
lowed by a contract for 12 P.24Fs, four of the latter, in 
the event, not being delivered. Romania ordered a ver- 
sion similar 10 the P.24A, but powered by the IAR-K 
14-11 C32 engine providing 900 hp for take-off, this 
being designated P.248, Six were supplied to Romania 
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(Below) A Kayseri-assembled P.24F in service in 1939 
with the Turkish 4th Air Regiment at Kittahya. 


by P-ZL. anda further 44 were licence-built by IAR, the 
last being delivered in the late autumn of 1939. The fol 


lowing data relate to the cannon-armed P.24F, Max 


speed,267 mph (430 kav/h) at 13,945 ft (4 260 m). Initial 
climb, 2,264 ft/min (11,5 m/sec). Range, 342 mis 


(550 km). Empty weight, 2,936 Ib (1332 kg). Max 


loaded weight, 4,409 Ib (2000 kg). Span, 35 ft 0% i 
in (7,60). Height, 8 fr 
69 m). Wing area, 192.68 sq ft (17,90 m 


(10,68 m). Length, 24 ft 11 
1084 in (2, 


(Above, top) A P.11c of the Polish 121 Eskadra, 1939, 
and (immediately above) an IAR-manufactured P.11f in 


service with the Romanian Fortelor Aeriene Regal. 


(Above, top) A P.24F of the Greek 22 Mira Dioxeos, 
spring 1941, and (immediately above) a P.24B of the 
Bulgarian 2nd Istrebitelen Orliak, Karlovo, 1939, 


escort and intercept tasks, Of all-metal construction, 
the Wilk was projected with the indigenous P.2.L,Foka, 
(Seal) elght-cylinder inverted-Vee air-cooled engine, 
the proposed armament consisting of two 20-mm Wz 38 
cannon and twin 7,92-mm We 36 machine guns in the 
nose, and twin 7,92-mm guns on a flexible mounting for 
the second crew member. Difficulties in development 
of the Foka engine led to the second prototype, the 
P.38/Il, being fitted with two 460 hp Ranger SGV-770B 
12-cylinder engines. This aircraft flew inn May 1938, the 
first prototype with 620 hp Foka Tl engines not flying 
until January 1939, In the meantime, a mote refined de- 
velopment of the basic design, the P,48 Lampart (Leo 
pard) powered by 700 hp Gnome-Rhone 14M Mars 
radials, had succeeded the Wilk in future planning, but 
prototypes had yet to be completed at the time of the 
German invasion of Poland, The following data relate to 
the Foka U-powered Wilk prototype. Max speed, 
289 mph (465 km/h) at 13,126 ft (4 000 m). Range, 


(Above) P.24F fighters of the Greek 22 Mira Dioxeos, 
‘October 1940, and (below) the P.24G with 7,9-mm guns, 


P.Z.L. P.38 WILK Poland 


Conceived as a multi-le fighter and designed by a 
team led by Franciszek Misztal, the Wilk (Wolf) was in 
tended primarily as an attack fighter with secondary 


‘The Foka-powered P.38/I Wilk (above and below) 
which flew after the Ranger-engined P,38/I1, 
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PZL, 


777 mis (1250 km). Empty weight, 3,781 Ib (1.715 kg). 
Loaded weight, 6,107 Ib (2770kg), Span, 36 ft 3in 
(12,05 m). Length, 27 ft 4% in (8,35 m). Height, 8 ft 2% in 
(2,50 m), Wing area, 204,52 sq ft (19,00 mm’). 


P.Z.L. P.50 JASTRZAB 


Intended as a successor in Lotnictwo Wojskowe sex 
vice to the P.1L, the P.50 Jastrzab (Hawk) was designed 
under the leadership of Wsiewolod Jakimiuk. The first 
of two prototypes, the P.50/1, was flown in February 
1939 with an 840 hp Bristol Mercury VIII nine-cylinder 
radial, Of all-metal stressed-skin monocoque construc 
tion, the P.60 was armed with four wing-mounted 
7,92-mm We 36 machine guns. The Mercury-engined 
model was referred toas the Jastrzab A, an initial batch 
of 30 of this version being under construction at the 
time of the German invasion. The second prototype, the 
P.B0/Il, was intended to serve asa development aircraft 
for the more advanced Jastrzab Il. This featured a re- 
vised rear fuselage, armament augmented by two 
20-mm cannon and pilot armour, the engine being a 
4,375 hp Bristol Hercules to be replaced in the series 
model by the 1,200 hp P.Z.L. Waran radial. The P.50/11 
was still awaiting its power plant at the time of the Ger- 
man assault, The first pre-series Jastrzab A was to be 
fitted with an 870hp Gnome-Rhone 14Kirs as a de 
velopment aircraft for the Jastraab B, and this was 
almost ready for fight test in September 1999. The fol 
lowing data relate to the Mercury VIlI-powered Jastr: 
zab A. Max speed, 311 mph (500 km/h) at 14,110 ft 
(4.300 m). Range, 466 mls (760 km), Empty weight, 
3,748 Ib (1.700 kg). Loaded weight, 5,511 Ib (2 600 kg) 
Span, 31 ft 954 in (9,70:m). Length, 25 fe 3 in (7,70 my) 
Height, 8fe 10% in (2,70). Wing area, 208,83'5q ft 
(19,40 m'. 


Poland 


‘An artist's Impression (above) and a general 
arrangement drawing (below) of the P.50 Jastreab A. 


‘The RBVZ S-XVI (above and below), the first fighter to 
bbe designed by Igor I Sikorsky. 


Sao 


by-side seats and was noteworthy in utilising the Lav. 
rov-developed synchronisation gear for its single 
7,7-mm gun. Tt was, in fact, one of the world’s first 
fighters to possess gun-synchronising equipment. In 
tended to be powered by a 100 hp Le Rhdne rotary, the 
first S-XVI was completed on 6 February 1916 with an 
80 hp Gnome rotary because of the non-availability of 
the more powerful engine. Two more S-XVIs were de- 
livered in the following month and a contract for 18 was 
placed with the RBVZon 1? December 1916, these being 
delivered between January and March 1916. Although 
highly manoeuvrable, the $-XVI possessed a compara: 
tively poor performance because of insufficient power. 
A further small batch of $-XVIs was completed in 1917, 
some being used during the Revolution and examples 
remaining in service until 1923. One $-XVI was fitted 
with a 60hp Kalep rotary engine, had an enlarged 
upper wing (by 21.63 sq ft/2,0 m’) and lacked the lower 
wing ailerons of the standard model. Another was un- 

jcoessfully tested with floats and others were oper 
ated with ski undercarriages, Several were fitted with a 
7,7-mm gun above the upper wing to supplement the 
synchronised weapon. Max speed, 75 mph (120 km/h) 
Time to 3,280 ft (1000 m), 8.0 min. Empty weight, 
897 lb (407 kg). Loaded weight, 1,490 tb (676 kg). Span, 
27 ft 634 in (8,40 m). Length, 20 tt 4 in (6,20 m). Height, 
9 ft 1¥4in (2,78 m), Wing area, 272.98 sq ft (25,36 n°). 


RBVZ S-XX Russia 


Displaying some Nieuport influence, the S-XX single- 
seat fighter designed by Igor Sikorsky was a single-bay 
unequal-span unstaggered biplane of wooden con 
struction with fabric skinning. Armament comprised a 
single synchronised 7,7-mm machine gun, and five 
$-XXs were built in September 1916. The first af these 


was powered by a 100 hp Gnome rotary, but the second 
and, presumably, the remaining three $-XXs received 
the 120hp Le Rhone engine with which they were 
allegedly faster than the Nieuport 17. However, the 
‘S-XX was considered inferior to the newer enemy air 
raft that had begun to appear at the Front, and, there- 
fore, no series production was undertaken, The follow- 
ing data relate to the S-XX with the Le Rhéne engine. 
Max speed, 118 mph (190 ku/h), Time to 6,560 ft 
(2.000 m), 6.33 min. Empty weight, 871 lb (395 kg), 
Loaded weight, 1,257 1b (570 kg). Span, 28 ft 214 in 
(8,60 m). Length, 21 ft 3% in (6,50 m). Wing ares 
182.99 sq ft (17,00 m*). 


REGGIANE Re 2000 Italy 


Developed by Officine Meccaniche laliane “Reggiane" 
tothe designs of Roberto G Longhi, the Re 2000 was of 
all-metal construction and innovatory by Italian 
standards in having a five-spar wing embodying in 
tegral fuel tankage. First flown on 24 May 1939, the Re 
2000 was the recipient of orders from Hungary and 
Sweden, these countries purchasing 70 and 60 
‘examples respectively, the former acquiring a manu: 
facturing licence (see MAVAG Hejja 11). Powered by a 


The prototype Re 2000 (above) photographed on 12 July 
1939, and (below) Re 2000s of 1,/1 Vadiasz Szazad of the 
Hungarian Kiralyi Légierd at Snotnok, 


RBVZ S-XVI Russia 
Conceived in response to a demand for an escort fighter 
for the Ilya Muromets bombers and similarly built by 
the RBZV (Russko-Baltiiskat Vagonnyi Zavod ~ Russo- 
Baltic Wagon Works), the S-XVI was an equi-span 
single-bay two-seat biplane designed by Igor I Sikor- 
sky, Of wooden construction, the S-XVI accommodated 
its two crew members in slightly staggered side- 
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eel allied a 


Re 2000s of (above, top) the Hungarian 1/1 Vadasz 
Szazad, early 1942, and (immediately above) 3rd 
Division of the Swedish Flottilj 10 during 1943. 


Piaggio P.XI RC 40D 14-cylinder radial rated at 1,040 hp 
fat 13,125 ft (4.000 m), the Re 2000 was armed with two 
12,7-mm SAPAT machine guns. A total of 25 Re 2000s 
was supplied to the Regia Aeronautica (17) and the 
Aviazione Ausiliaria per la Regia Marina (eight). Six 
of the Regia Aeronautica aircraft were fitted with 
additional fuel tankage in the fuselage with which they 
were designated Re 2000 GA (Grande Autonomia, ot 
Long Range), while those for the Regia Marina were 
provided with catapult pick-up points, Max speed, 
323 mph (630 km/h) at 16,405 ft (5 000m). Time to 
13,125 ft (4 000 m), 4,7 min. Range, 870 mils (1 400 km) at 
289 mph (466 knu/h). Empty weight, 4,563 Ib (2 070 kg). 
Loaded weight, 6,349 Ib (2880 kg). Span, 36 ft 1 in 
(11,00 m). Length, 26 ft 213 in (7,99 m). Height, 10 ft 
574 in (3,20 m). Wing area, 219.59 5q ft (20,40 m’). 


(Above) An Re 2000 of Flottil/10 at Angetholm, July 
1942, and (below) with definitive canopy fairing. 


Sl! == 


REGGIANE Re 2001 ARIETEI Italy 


sically an adaptation of the Re 2000 to take a liquid: 
cooled inverted: Vee Daimler-Benz DB 601A engine, the 
Re 2001 featured a redesigned wing structure, the five- 
spar arrangement giving place to three-spar construc 
ion and the integral fuel tankage feature being elim 
inated. The Re 2001 was first flown on 14 July 1940, and 
297 fighters of this type were eventually delivered to 
the Regia Aeronautica as the Ariete (Ram), these being 
powered for the most part by a licence-built version of 
the DB 601A, the Alfa Romeo RA 1000 RC 41-1a Monso- 
nije (Monsoon) rated at 1,175 hp for take-off. Armament 
of the initial version comprised two fuselage-mounted 


12,7-mm SAFAT machine guns and two wing-mounted 


‘7.7mm SAFAT guns. Variants included the Re 2001 
CN, (Caccia Notturno), with 20-mm MG 151 cannon re- 
placing the wing-mounted 7,7-mm weapons, and the 
Re 2001 C.B. (Caccia Bombardiere) with provision for a 
single 551-Ib (250-kg) bomb. Known as the Re 2001 
Delta, one example was fitted with a 12-cylinder in- 
verted-Vee air-cooled Isotta-Fraschini Delta RC 16/48 
engine rated at 840 hp at 17,390 ft (5 300 m). Max 

(545 kan/h) at 17,945 ft (5470 m). Timo 
ft (5.000 m), 6.33 min. Range, 684 mls 
(1100 km). Empty weight, 5,423 Ib (2460 kg). Loaded 
weight, 7,231 lb (3280 kg). Span, 36 ft 1in (11,00 m). 


Length, 27 ft 5in (8,36 m). Height, 10 ft 4 in (3,15 m) 
Wing area, 219.59 sq ft (20,40 m"). 


A Serie II Re 2001 CN. (above) and a general 
arrangement drawing (below) of the Serie IRe 2001 


Re 2001s of (immediately below) 82* Sad, 21° Gruppo, 
Italian Co-Belligerent Air Force, Puglia, 1943, and 
(bottom) 150° Sqd, 2° Gruppo, Pantellaria, mid 1942. 


REGGIANE 


‘An Re 2001 CN. (above) of 82" Squadriglia, and (below) 
the sole example of the Re 2001 Delta. 


REGGIANE Re 2002 ARIETE II Italy 


Based on the Re 2000 but having the five-spar wing and 
integral tankage replaced by a three-spar wing housing 
conventional fuel tanks, the Re 2002 Ariete II single: 
Seat ground attack fighter was developed in parallel 
with the Re 2001 and was powered by a 14-cylinder 
radial Piaggio P-XIX RC 45 Turbine-B rated at 1,175 hp 
at 14,768 ft (4 500 m), Flown as a prototype for the first 
time in October 1940, the Re 2002 was ordered into pro- 
duction on 10 September 1941 with 100 each /* and JI* 


‘ea 


(Above and below) The Re 2002, the photo depicting an 
example with 239° Sqd, Co-Belligerent Air Force. 
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(Above, top) An Re 2002 of the Co-Belligerent 102° 
Gruppo's 239" Sqd, Lecce, 1944, and (immediately 
above) an Re 2002 of a Luftwaffe Schlachtgruppe. 


Serie aircraft, 147 of which had been delivered to the 
Regia Aeronautica by the time of the Armistice, Produc: 
tion was subsequently continued on behalf of the Luft- 
waffe, 76 being completed but only 35 entering German 
service, the others being destroyed by the Germans 
themselves in April 1945. The Re 2002 had an arma: 
ment of two 12,7-mm and two 7,7-mm SAFAT machine 
‘guns, plus one bomb of up to 1,389 1b (630 kg) weight on 
‘a centreline rack and two 353-Ib (160-kg) or 220-Ib (100- 
kg) bombs on wing racks. One example of the Re 
2002bis was tested, this utilising an Re 2008 wing com. 
plete with outward-retracting undercarriage. Max 
speed, 334 mph (537 km/h) at 20,015 ft (6 100 m). 
Range, 683 mis (1 100 km) at 259 mph (417 km/h) 
Empty weight, 5,269 lb (2390 kg). Loaded weight, 
7,143 Ib (3240 kg). Span, 36 fe 1in (11,00 m). Length, 
26 ft 913in (8,16 m), Height, 10ft 4 in (3,15 m). Wing 
area, 219,69 sq ft (20,40 m’). 


‘An Re 2002 (below) seen at Taliedo early 1945 prior to 
dolivery to a Schlachtgruppe of the Luftwaffe, 


REGGIANE Re 2005 
SAGITTARIO 


Development of the Re 2005 Sagittario (Archer) was in 

tiated in 1941 by Roberto Longhi to take advantage of 
the Daimler-Benz DB 605A engine, anda prototype was 
flown for the first time on 10 May 1942. The decision to 
start production was not taken until February 1943, 
when orders were placed for 34 pre-series and 750 pro- 
duction aircraft to be powered by the Italian-manufac- 

tured version of the DB 605A, the Fiat RA 1050 RC 58 
‘Tifone (Typhoon) rated at 1,475 hp for take-off. Arma: 

ment of the Re 2006 comprised three 20-mm MG 151 
cannon and two 12,7-mm SAFAT machine guns. In the 
‘event, only the pre-series aircraft were completed, 11 of 
these plus the second prototype being requisitioned by 
the Luftwaffe after the Armistice and 20 of the others 


‘The second prototype Re 2005 (below) which had a 
\VDM rather than the normal Piaggio propeller. 


seeing brief operational service with the Regia Aero- 
nautica. Max speed, 421 mph (678 km/h) at 22,965 ft 
(7000 m). Range, 776 mis (1 250 km) at 320 mph 
(616 km/n). Empty weight, 5,732 Ib (2 600 kg). Loaded 
weight, 7,959 lb (3610 kg). Span, 36 ft 1 in (11,00 m). 
Length, 28 ft 734 in (8,73 m). Height, 10 ft 4 in (3,15 m). 
Wing area, 219.59 sq ft (20,40 m’). 


(Above and below) The pre-series Re 2005, the photo 
depicting the tenth immediately prior to Armistice. 


RENARD EPERVIER Belgium 


Designed by Georges and Alfred Renard to compete in 
‘a. government-sponsored design contest, the Epervier 
(Sparrowhawk) single-seat all-metal fighter monoplane 
was intended for a 12-cylinder liquid-cooled Hispano- 
Suiza 12J Vee-type engine. Unavailability of this power 
plant led to installation of a 480 hp Gnome-Rhéne 
Jupiter VI nine-cylinder radial in the first prototype, 
which was built by Stampe et Vertongen as the Eper- 
vier Type 2 and flown in 1928. The Epervier Type 2 car- 


(Below) The Stampe et Vertongen-built Epervier 2bis, 
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‘The second Epervier prototype, the Type 2his (above), 
‘was rejected by Belgium in favour of the Firefly. 


ried an armament of two synchronised 7,7-mm guns 
and was lost in October 1928 after failing to recover 
from a flat spin. A second prototype, the Epervier Type 
2bis, introduced revised streamlined fairings for the 
cantilever mainwheel legs, mainwheel spats and 
cylinder aft-fairings, and was built by SABCA (Société 
Anonyme Belge de Constructions Aéronautiques). 

Demonstrated early in 1930 in competition with various 
foreign types for an Aviation Militaire ordet, the Eper: 

vier Type 2bis was rejected in favour of the Fairey 
Firefly. A further development of the basic design, th 
Epervier Type 3 powered by a 480 hp Rolls-Royce 
engine and utilising mixed construction and a rede 

signed wing, was studied under government contract, 

but was not built. The following data relate to the Type 
2bis. Max speed, 170 mph (273 km/h) at sea level. Time 
to 13,125 ft (4 000m), 8.6 min. Empty weight, 1,750 1b 
(794 kg). Loaded weight, 2,866 Ib (1300 kg). Span, 33 ft 
545 in (10,20 m). Length, 22 ft 11% in (7,00 m). Height, 
9 ft 0% in (2,76 m). Wing area, 215,28 aq ft (20,00 m°). 


RENARD R-36 


Belgium 


‘The R-36 (above and below) was designed to succeed 
the Firefly with the Belgian Aviation Militaire, 


Designed by Alfred Renard as a replacement for the 
Fairey Firefly in service with the Aviation Militaire, the 
R-36 was flown for the first time on 5 November 1937, Of 
all-metal construction and carrying an armament of one 
engine-mounted 20-mm cannon and four wing- 
‘mounted 7,7-mum machine guns, the R-36 was powered 
by a 910 hp Hispano-Suiza 12Ycrs 12-cylinder Vee-type 
liguid-cooled engine, Various modifications were in- 
‘troduced during the test programme ~ notably the re- 
location of the radiator bath and the enlargement of the 
rudder ~ and, late in 1938, the government took an 
option on a batch of 40 aircraft. The loss of the proto- 
type on 17 January 1999 resulted in the programme 
being placed in abeyance and then dropped when the 
decision was taken to procure Hawker Hurricanes, Max 
speed, 314 mph (505 kaw/h) at 13,125 ft (4 000 m), Time 
to 13,125 ft (4.000 m), 4.99 min. Range, 620 mls 
(1.000 km). Empty weight, 3,902 tb (1770 kg). Loaded 
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weight, 5,445 Ib (2470 kg). Span, 38 ft 24 in (1 
Length, 28 ft 10% in (8,80 m). Height, 9 ft 6% in (2,90 mi 
Wing area, 215.28 sq ft (20,00 m*), 


RENARD R-37 Belgium 


‘The R-37 (above) was first flown by a Luftwaffe pilot 
possibly unaware that it had not been tested 


With an airframe fundamentally similar to that of the 
2-36, the R-37 differed primarily in having a close 
cowled 1,100hp Gnome-Rhéne 14N-21 14-cylinder 
radial engine. Cooling air reached the engine via a nar 
Tow annulus, was mixed with exhaust gases and 
jected through two groups of nozzles to provide some 
thrust augmentation, The proposed armament con: 
sisted of four 7,7-mm or two 13,2-mm machine guns 
mounted in the wings. Although the R-37 was dis 
played statically at the Salon de Bruxelles in July 1939, 
no attempt had been made to fly this prototype before 
the German occupation of Belgium in May 1940. The 
R-37 was discovered at Evere by the occupation forces 
and a Luftwaffe pilot ~ possibly unaware that the air 
craft had not previously been flown ~flew the aircraft to 
Beauvechain. There is no record of any subsequent 
flight testing, although it is known that the R-37 was 
taken to Germany. Prior to the German occupation, 
Alfred Renard had prepared a project fora two-seat ver 
sion, the R-37B, for use as a ground attack alrcraft. Esti 
mated max speed, 317 mph (510 ksw/h) at 16,405 ft 
(6000 m), Empty weight, 3,987 Ib (1810 kg). Loaded 
weight, 5,418 lb (2460 kg). Dimensions as for R-36 ex 
cept length, 27 ft 61 in (8,40 m), 


(Above and below) The R-37 employed an essentially 
‘similar airframe to that of the HS 12¥-powered R-36, 
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RENARD R-38 Belgium 


REPUBLIC 


Flown a month before commencement of World War I, 
the R-38 (above and below) was still under flight test 
at the time that Belgium was occupied. 


when German forces occupied Belgium. The sole proto- 
type was flown to Bordeaux when the final collapse of 
Belgian resistance became inevitable, but was 
Scrapped after capture in France by German forces 
Max speed, 339 mph (545 km/h) at 16,405 ft (5 000 m) 
Time to 16405 ft (500m), 5.37min. Max range, 
840 mis (1350 km). Empty weight, 4,295 Ib (1 950 kg). 
Loaded weight, 5,727 lb (2 600 kg). Dimensions as for 
R36. 


RE.P.C1 


Confined through most of World War I to manufacture 
of aircraft under licence (eg, Voisin biplanes, Sopwith 
1¥e-Strutters, Caproni trimotors), the RLE.P. (Robert 
Esnault-Pelterie) concem completed a single-soat 
fighter of original design early in 1918, This, the R.E.P. 
Ci, was a rather angular single-bay biplane of steet 
tube construction with fabric skinning. Powered by a 
250 hp Salmson (Canton Unné) CUSZa engine, it placed 
emphasis on upward and forward view for the pilot, 


(Above and below) The sole fighter of original design 
built by Robert Esnault-Pelterie (RE.P.) 


Developed in parallel with the R-37, the R-38 was 
essentially similar to the R-36 apart from having a 
1,030 hp Rolls-Royce Merlin II engine, It was originally 
proposed with wings of two different sizes, but the sole 
prototype retained a similar wing to that of the R-36 and 
R-27. Armament comprised four wing-mounted 7, 7-mm 
or 13,2-mm machine guns. The R-38 flew for the first 
time on 4 August 1939, and gave excellent results 
during its test programme, which was still in process 


having an abbreviated cabane with the centre section 
cut away above the cockpit. Armament consisted of 
two asymmetrically-mounted, synchronised Vickers 
guns in the fuselage. Performance tests were flown at 
Villacoublay on 27 March and 11 April 1918, and, 
although the recorded figures were good for the power 
available, the design did not find favour, Max speed, 
135 mph (217 kav/h) at 3,280tt (100m), 122 mph 
(196 km/h) at 16,405 ft (5000m). Time to 9,840 
(3.000 m), 8.62 min. Endurance, 1.5 hrs, Empty weight, 
1,451 1b (658g). Loaded weight, 2,134 1b (968 kg). 
Span, 27 ft 6 in (8,38 m). Length, 20 ft 10 in (6,96 m). 
Height, 8f 314 in (263m). Wing area, 220.34 sq ft 
47m’), 


REPUBLIC EP-1 (P-35A) USA 
Late in 1938, the Seversky Aircraft Corporation com 
pleted a company demonstrator single-seat fighter, the 
EP-1 (Export Pursuit No 1) -68, Powered by a 1,050 hp 
Pratt & Whitney R-1830-S1C1-G Twin Wasp 14-cylinder 
radial engine, the EP-1-68 was similar in most other re- 
spects to the P-35 (see under Seversky) for the US Army 
‘Air Corps, but used the lengthened rear fuselage in- 
ttoduced with the Seversky AP-4, The EP-1 was demon: 
strated in Sweden in April 1939, and, on 29 June, the 
Swedish government signed a contract for 15 EP-1-1068 
with the S3C1-G engine. A follow-up contract for a 
further 45 was signed on 11 October, by which time the 
Seversky company had changed its name to Republic 
Aviation Corporation, Alexander Kartveli remaining 
chief engineer. The EP-1-68 demonstrator was later 
sold, in what was to be described as a "highly irregular 
transaction", to Ecuador's Fuerza Aérea, together with 
the Seversky AP-7 and AP-9, The initial batch of 18 EP-1 
106s was completed on 18 January 1940: two weeks 
earlier, on 5 January, Sweden had placed yet another 
contract, for an additional 60 fighters of this type. The 
60 EP-1-106s ordered under the first and second 
contracts had all reached Sweden by the end of July 
1940, and, with an armament of two 7,9-mm KSP M/22 
cowl guns and two 13,2-mm AKAN M/39 wing guns, 
these entered Swedish service as the J 9. The aircraft 
on the third contract, the last of which was completed 


Republic EP-1-106s (below) of the Swedish Flygflottilj 3 
serving in the recce role shortly after World War I. 
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on 7 February 1941, were requisitioned by the US 
government on 24 October 1940, The EP-1-106s thus 
‘aoquired by the USAAC received the designation 
P-36A, 48 being shipped to the Philippines, where they 
flew operationally (8 December 1941 ~ 3 January 1942) 
but were outclassed by opposing fighters. Those 
P-6As retained in the USA served as instructional air 
craft and the EP-ts remained in Swedish service 
throughout World War Il. Max speed, 316mph 
(508 km/h) at 15,950 f (4 860 m). Initial climb, 1,920 fv’ 
snin (9,75 m/sec). Range, 950 mis (1530 km). Empty 
weight, 4,575 lb (2075 kg). Normal loaded weight. 
6,118 tb (2775 kg). Span, 36 ft 0 in (10,97 m). Length, 
26 ft 10 in (8,20 m). Height, 9 ft 9 in (2,97 m), Wing area, 
220 sq ft (20,44 m’). 


AP-36A (below) photographed in July 1943 when 
serving in the fighter training role with the USAAF, 


REPUBLIC AP-9 USA 
‘The AP-9 single-seat fighter was completed in 1939, 
shortly after the reorganisation of the Seversky Aircraft 
Corporation as Republic Aviation. Closely related tothe 
rebuilt Seversky AP-7 (which see), with a similar wing 
profile and inward retracting undercarriage, the AP:9 
‘was powered by a 1,050 hp Pratt & Whitney R-1830- 
SC3-G Twin Wasp 14-cylinder radial and carried the 
standard cow! armament of one 0,3-in (7,62-mm) and 
one 0,5-in (12,7-mm) machine gun. The USAAC, by this 
time, favoured the turbo-supercharged AP-4 and con 
sequently evinced no interest in the AP-9, Thus, on 6 
April 1940, the aviatrix Jacqueline Cochran used the 
prototype to establish a new woman's record by ave- 
raging 332 mph (534 km/h) over a 1,243-mile (2 000-km) 
flight from California to New Mexico and return. The 
‘AP-9 was subsequently sold to Ecuador. No specifica- 
tion is available, 


‘The Republic AP-9 (below) which was flown to New 
‘Mexico from California and back in record time. 


‘After the USAAC had placed a contract with the Sever 
sky Aircraft Corporation, on 12 May 1939, for 13 service 
evaluation AP-4s under the designation YP-43, some 
redesign was undertaken by what now became Repub- 
lic Aviation. A Pratt & Whitney R-1830-36 turbo-super 
charged engine of 1,200 hp was adopted; armament 
was increased to two 0.5-in (12,7-mm) cowl and two 
0.3-in (7,62-mm) wing guns; the turbo-supercharger in- 
take was transferred from the port wing root to beneath 
the engine and, as part ofa drag reduction programme, 
the rear decking raised and the transparent area aft of 
the pilot's seat reduced. The first YP-43 was delivered 
in September 1940, and the last in April 1941. The in- 
tention was to follow these with 80 examples of a m 
‘powerful version, the P-44 with a 1,400 hp Pratt & Whit: 
ney R-2180-1 engine, In the event, the P-44 was over: 
taken by an entirely new design, the P-47B, and, as it 
became necessary to keep the factory occupied pend- 
ing introduction of the more advanced fighter, the order 
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(Above, top) A P-35A of the CO, 17th Pursuit Sqn, 
USAAC, Philippines, 1941, and (immediately above) an 
EP-1-106 of Flygflottilj 8, Barkarby, Sweden, 1942. 


for P-44s was cancelled and an order for 54 P-43s sub- 
stituted. Further delays in the P-47B led to this order 
being followed by a contract for 80 P-43As powered by 
the R-1830-49 engine with similar ratings to the -36. 
‘The first P-43 Lancer was delivered on 16 May 1941. 


AP-43 (above) of the 56th Pursuit Group, USAAF, 1941, 
and (below) the P-43A-1, which was intended 
‘specifically for use by Nationalist China. 


In the following month, delays with the P-47B having 
arisen, 125 P-43A-1s were ordered, using Lend-Lease 
funds, for China, although only $1 were eventually de- 
livered to that country. The P-43A-1 (R-1890-57 engine) 
introduced self-sealing fuel tanks and all four guns 
were of 0,5-in (12,7-mm) calibre. Deliveries of the 
P-43A-1 were completed in March 1942, by which time 
most aircraft, other than those shipped to China, were 
being converted for the tactical reconnaissance mis: 
sion as P-43Bs (150), P-43Cs (two), P-43Ds and P-43Es 
according to the camera installation. Four P-43A-1s and 
four P-43Ds were supplied to the RAAF to serve on PR 
duties, In China, the P-43A-1 — several of which were 
flown by the American Volunteer Group ~ saw only re- 


‘The P-43A.1 (below) was intended for Lend-Lease 
delivery to China which received only 51 examples. 


stricted operational use because of its unreliable self: 

sealing fuel tanks and difficulties with the turbo-super 

charger. The following data relate to the P-43A-1. Max 
‘speed, 356 mph (573 km/h) at 20,000 ft (6 100 m), Initia! 
climb, 2,860ft/min (14,48 m/sec), Normal range, 

800 mls (1287 km). Empty weight, 6,996 lb (2 720 kg) 

Normal loaded weight, 7,435 lb (3 372 kg). Span, 36 ft 
in (10,97 m). Length, 28 ft 6 in (8,68 m). Height, 14 ft 
in (4,27 m). Wing area, 223 sq ft (20,72 m’). 


REPUBLIC P-47B & C 
THUNDERBOLT 


One of the largest and heaviest single-seat, single pis 

ton-engined fighters ever to attain production, the 
‘Thunderbolt was, like previous fighters built by Repub- 

lic and its predecessor, Seversky Aircraft, designed by 
Alexander Kartvell, Offered to the USAAC on 12 June 
1940 and owing much to a study of combat reports from 
Europe, this fighter was ordered on 6 September as a 
prototype under the designation XP-47B, This had no 
relationship ~ other than a common drawing board ~ 
with the previously-contracted XP-47 and XP-47A 
{AP-10), which were then cancelled. The XP-47B was 
designed around a Pratt & Whitney R-2800 Double 
Wasp 18-cylinder radial engine, an immense turbo: 
supercharger and its ducting, and an armament of 
eight 0.50-in (12,7-mm) guns, When flown for the first 
Ume on 6 May 1941, the XP-47B dwarfed most previous 
fighters. Contracts were placed for 171 P-47Bs and 602 
P-47Cs, the latter having an 8-In (20-cm) fuselage ex: 

tension at the firewall, @ new engine mount, a rede: 
signed rudder and elevator balance system, and a ven: 

tual wet point for a 200-US gal (757-1) drop tank. The first 
production P-47B was completed in March 1942 with a 
2,000hp R-2800-21 engine, and this sub-type of the 
‘Thunderbolt, as the P47 was named, joined combat 
(with the 78th Fighter Group of the 8th AF) on 13 April 
1943, The 171st and last P-47B was completed with a 
pressurised cockpit (as the XP-47E) and another P-47B 


USA 


‘The XP-478 (above) and P-47Bs (below) of the Gist 
Fighter Sqn, 56th Fighter Group, USAAF, in 1942, the 
foremost aircraft being flown by the Group CO. 


‘The P-47C-1 (below) and C-2 (above), the latter with the 
495th Fighter Training Group, UK, 1943, 


airframe was utilised to test laminar-flow wings (as the 
XP-47F), The first P-47C was completed in September 
1942. The inftial batch (P-47C-1-RE) retained the -21 
engine of the P-47B, but this gave place (P-47C-6-RE) to 
the water-injection -69 engine with a war emergency 
rating of 2,300 hp. The P-47C was followed in produc 

tion by the P-47D early 1943. The following data relate 
to the P-47C-§-RE. Max speed, 433 mph (697 kan/h) at 
30,000 ft (9 150 m), 359 mph (568 km/h) at 5,000 ft 
(1.525 m). Max initial climb, 2,760 ft/min (14,12 m/sec) 

Range, (with external tank), 1,250 mis (2 011 km) at 
10,000 ft (3.050 m) at 231 mph (372 km/h). Empty 
weight, 9,900 1b (4491 kg). Max loaded weight, 

14,925 Ib (6 770 kg). Span, 40 ft 9¥4 in (12,44 m). Length, 

396 fe 196 in (11,02 m), Height, 14 ft 1% in (4,31 m), Wing 
area, 300 8q ft (27,87 m’). 


(Below) The XP-47E with pressurised cockpit that was 
originally the 17st and last production P-47B, 


REPUBLIC P-47D & G 
THUNDERBOLT USA 
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First ordered on 13 October 1941, the P-47D, with which 
‘Thunderbolt production really got into its stride, dif 
fered from the P-47C-5 in only minor respects. These 
changes were confined to the turbo-supercharger ex- 
haust system, engine accessory vents and the provi 
sion of additional pilot armour. P-47Ds began to leave 
two Republic assembly lines early in 1943, Curtiss- 
Wright commencing deliveries of an identical type as 
the P-47G in December 1942. The latter company went 
on to manufacture a total of 354 P-47Gs with deliveries 
continuing until March 1944. The P-47D-6-RE to -11-RE 
and P-47G-10-CU to -15-CU production batches had a 
ventral shackle that could lift either a drop tank or a 
500-Ib(227-kg) bomb, subsequent batches having suit 
ably stiffened wings for underwing pylons and being 
able to carry two 1,000-lb (454-kg) bombs. Rither six or 
eight 0.50-n (12,7-mm) guns were fitted and ammunt 
tion capacity was increased. Totals of 3,962 P-47D-1-RE 
to -22-RE Thunderbolts were manufactured at Far 
mingdale and 1,461-2-RAsto-23-RAs at Evansville, and 
these, together with the Curtiss-Wright-built P-47Gs, 
all featured the original framed sliding cockpit canopy 
introduced on the initial production B-model. Two 
P-47D-15-RE airframes were adapted as test-beds for 
the 16-cylinder inverted-Vee Chrysler XIV-2220-1 
engine, the first of these flying on 26 July 1945 (as the 


(Above, top) P-47C-2 of 334th FS, Debden, Essex, 
1943-44, (above, centre) a P-47D-26 of the Brazilian 1° 
Gruppo de Caca, Tarquinia, Italy, November 1944, and 
(immediately above) a P-47D-25 of 352nd FS, Raydon, 
Suffolk, July 1944. 


XP-47H), One P-47D (redesignated XP-47K) had a cut 
down rear fuselage and an all-round vision canopy from 
a Hawker Typhoon. Tested in July 1943, these changes 
were introduced on the P-47D assembly lines with Far 
mingdale's P-47D-25-RE and Evansville's P-47D-26-RA 
Internal fuel was simultaneously increased, the modi 
fied D-series airframe that had tested this change 
having been designated XP-47L., With water-injection 
R-2800-59 or -63 engines with a war emergency rating 
of 2,636 hp, these batches employed the so-called “uni- 
versal” wing (introduced on the P-47D-20-RE) which 
could carry a variety of drop tanks or bombs. Paddle. 
bladed, larger-diameter propellers were fitted and 
stronger ventral shackles were adopted, and from the 
27-RE batch a dorsal fin was added. Subsequent to the 
introduction of the all-round vision canopy, Farming: 
dale built a total of 2,647 P-47Ds and Evansville built 
4,632. The Soviet Union cated 203 P-47Ds of 


(Above) A P-47D-11 of the 379th FS, 362nd FG, 9th Air 
Force, and (below) a P-47C-3 of the 6ist FS, 56th FG, 
Horsham St Faith, in the summer of 1943. 


REPUBLIC 


which 196 reached their destination; 88 were supplied 
to Brazil and 25 were delivered to Mexico. A further 825 
were allocated to the RAF, the first 240 of these having 
the original framed cockpit canopy and entering ser 
vice as Thunderbolt Is, and the remainder, with all 
round vision canopies, being known as Thunderholt Is, 


AP-47D-25 (above) of the 82nd Fighter Squadron, 78th 
Fighter Group, Spring 1944, and (below) a general 
arrangement drawing of the P-47D-30. 


Four hundred and forty-six P-47Ds were also supplied 
to the Free French forces, and, after the end of World 
War II, surplus USAF P-47Ds were supplied to Bolivia 
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Key to Republic P-47D-10 Thunderbolt 
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‘The XP-47K (below) was a modified P-47D with a cut- 
down fuselage and a canopy from a Typhoon. 


Chile, Nationalist China, Columbia, Dominican Repub: 
lic, Ecuador, Honduras, Iran, ltaly, Nicaragua, Peru, 
Portugal, Turkey, Venezuela and Yugoslavia. The fol: 
lowing data relate to the P-47D-35-RA, but are 
generally applicable to all D-series sub-types. Max 
Speed, 363 mph (684 km/h) at 5,000 ft (1 625 m), 
426 mph (686 knw/h) at 30,000 ft (9 150m). Max initial 
climb, 3,120 ft/min (15,85 m/sec). Range (with max ex- 
ternal fuel), 1,800 mils (2 897 km) at 195 mph (314 km/h) 
at 10,000 ft (3.050 m). Empty weight, 10,000 Ib 
(4 636 kg). Max loaded weight, 17,500 Ib (7 938 kg). 
Dimensions as for P-47B. 


REPUBLIC XP-47J 
THUNDERBOLT USA 


At a Wright Field conference held on 22 November 
1942, Alexander Kartveli proposed development for the 
USAAF of a refined version of the basic P-47. This was 
to combine an improved engine featuring water in- 
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‘The sole example of the XP-47J (above) which was to 
achieve 505 mph (813 km/h) in August 1944. 


jection and fan cooling with a lower airframe weight 
achieved by means of reductions in armament, fuel and 
radio provisions, and a lighter wing structure. 
Assigned the designation P-47J, the new model called 
for changes in some 70 per cent of production tooling. A 
formal contract for two prototypes was issued on 18 
June 1943, but less than two months later, on 31 July, 
Republic recommended concentration on the more 
advanced P-72, which was expected to offer a higher 
performance than the P-47J. Accordingly, the P-47J 
programme was restricted to a single prototype, which 
was flown on 26 November 1943. This was powered by 
a close-cowled Pratt & Whitney R-2800-57(C) 18- 
cylinder engine with a War Emergency rating of 
2,800 hp, and carried an armament of six 0.5-in (12,7- 
mm) machine guns. Plans to fit contra-rotating propel- 
Jers and an R-2800-61 engine were discarded in March 
1944, but a level speed of 493 mph (793 km/h) was 
achieved at 33,350 ft (10 165 m) on 11 July 1944. During 
the following month, on 5 August, after being fitted 
witha new propeller and a General Electric CH- turbo: 


supercharger, the XP-47J achieved 505 mph (813 km/h) 
‘at 34,450 ft (10 500 m), claimed to be the highest speed 
attained in level flight by any piston-engined fighter 
during World War Il. This speed was already being ex- 
ceeded by turbojet-powered fighters, however, and 
further development of this Thunderbolt derivative 
was therefore discontinued. Max speed, 507 mph 
(816 ken/h) at 34,300 ft (10-455 m). Initial climb, 4,900 ft/ 
min (24,9 m/sec). Max range, 1,070 mls (1 722 km). 
Empty weight, 9,663 Ib (4383 kg). Normal loaded 
weight, 12,400 Ib (5 625 kg). Span, 40 ft 11 in (12,47 m) 
Length, 33 ft 3 in (10,13 m), Height, 14 ft 2m (4,31 m). 
Wing area, 300 sq ft (27,87 m’. 


REPUBLIC P-47M 
THUNDERBOLT USA 


With the advent in Luftwaffe service of the Fieseler Fi 
103 (V-1) missile and rocket- and turbojet-powered 
fighters, a “sprint version of the P-47 was hurriedly 


(Below) The second YP-47M, one of three prototypes of 
{the so-called "sprint model of the Thunderbolt. 
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produced to counter these threats. Three P-47D air- 
frames were each fitted with the R-2800-57(C) engine 
‘and CH-5 turbo-supercharger combination similar to 
that in the XP-47J, and designated YP-47Ms. In addi- 
tion to the use of the more powerful engine, these had 
dive flaps fitted beneath the wings to maintain centre 
of pressure in a compressibility dive on a quarry. A total 
of 130 series P-47Ms was subsequently built, with de- 
liveries commencing in December 1944. Max speed, 
463 mph (729 km/h) at 25,000 ft (7 620m), 470mph 
(756 km/h) at 30,000 ft (9 145 m). Initial climb, 3,500 ft/ 
min (17,8:m/sec). Range (internal fuel), 560 mis 
(900 kia), Empty weight, 10,423 lb (4 728 kg). Normal 
loaded weight, 13,275 lb (6 022 kg). Span, 40 ft 9% in 
(12,44 m). Length, 36 fe 4in (11,07 m). Height, 14 ft 9.in 
(4,49 m). Wing area, 308 sq ft (28,61 1"). 


REPUBLIC P-47N 
THUNDERBOLT 


‘As part of a programme to develop a version of the 
‘Thunderbolt specifically for operations in the Pacific 
‘Theatre, where the principal requirement was range. 
the second YP-47M was fitted with a modified, streng: 

thened and slightly enlarged wing, with which it flew 
in September 1944 as the XP-47N. The R-2800-57(C) 
‘engine and CH-5 turbo-supercharger combination was 
retained, the new wing embodied internal tankage for 
the first time, and a strengthened undercarriage was 
provided to cater for a substantial increasein maximum. 
gross weight which was to result in the P-47N being 
the heaviest production model of the Thunderbolt. The 
P-47N standardised on the battery of eight 0.5-in (12,7- 


USA 


‘AP-47M-1 (above) of the 63rd Fighter Sqn, 56th Fighter 
Group, Boxted, Essex, in the spring of 1945. 


mm) machine guns, and the P-47N-5-RE and subse- 
quent production batches had zero-length rocket 
launchers added, the R-2800-77 engine supplanting the 
-87 in late production examples, The P-47N saw ex- 
tensive service in the Pacific, frequently escorting B-29 
Superfortresses and having the ability to fly with the 
bombers all the way from Saipan to Japan. The final 
production version of the Thunderbolt, the P-47N was 


‘The P-47N introduced so-called “stub-wings", one of 
the P-47N-5 batch being illustrated below. 


manufactured between December 1944 and December 
1945, a total of 1,667 being produced at Farmingdale 
and a further 149 at Evansville. Max speed, 397 mph 
(639 kaw’) at 10,000 ft (3 050 m), 467 mph (752 ken/h) at 


General arrangement drawing (below) of the P-47N, 
designed to fight in the Pacific Theatre. 
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(789 kxaw/h) at 25,000 ft (7 620 m). Initial climb, 5,280 ft/ 
min (26,82 m/sec). Range (with max external fuel), 
1530mls (2462km). Empty weight, 11,4761b 
(6 205%kg). Max loaded weight, 17,492 lb (7 934 kg) 
Span, 40 ft 11 in (12,47 m). Length, 36 ft 7 in (11,16 m), 
Height, 16f Oin (487m), Wing area, 300sqft 
(27,87), 


REPUBLIC F-84B to F-84D 
THUNDERJET USA 


Conceived during 1944 as the AP-23 and the first turbo. 
jet-powered fighter offering a radius of action permit: 
ting penetration missions, the Thunderjet was distinc 
tive at the time of its debut in utilising the 
straight-through airflow concept. A simple pitot-type 
engine air intake combined maximum flow efficiency 


(Above) A P-47N-25 with one 500-lb (227-kg) bomb and (Below) The second XP-72 introduced a six-bladed ‘The frst of three XP-G4s (below) taking-off on its initial 
four §-in (12,7-cm) rockets under each wing. ‘contra-rotating propeller and flew in June 1944. flight test from Muroc Dry Lake (Edwards). 
92,600 ft (9 905 m). Initial climb, 2,770 ft/min (14,1 m/ 
sec), Max range (max extemal fuel), 2,350 mis 
(3 762 km). Empty weight, 11,170 Ib (5 067 kg), Max 
Toaded weight, 20,700 lb (9390 kg). Span, 42ft 7 in 
(12,97 m). Length, 36 ft 1 in (11,00 m), Height, £4 f 8 in 
(4,47 m). Wing area, 322 sq ft (29,91 m"). 
REPUBLIC XP-72 USA 
Within two months of the first flight of the XP-47B Republic F-84G Thunderjet 
Tunderbot., Alexander Kartvell and his team had | “7 
begun the design of a more advanced fighter around 4 Eng a ako 97 Festa 
the 28-cylinder Pratt & Whitney R-4360 Wasp Major 2 Gan yg rca soko 18 Aaron hinge contd 
radial engine, and this was eventually to emerge asthe 3 Manne pamcien 5 Satna wnt 
3P-72 Invorporsting many entures ofthe handerbox, | Sfathet Syste MA cactbing 
the XP-72,, for which a contract for two prototypes was 6 Steseg conto (2 DF lop sora! 
placed on 18 June 1943, had a close-cowled, fan-cooled 7 Nowewhest (3 Cockpit ar system vert 
R-4360-13 engine rated at 3,450 hp, The engine super ad (4 Si canny cone lctic metr ed 
charger was placed aft of the cockpit, compressibility " 
recovery flaps were fitted and built-in armament con- be frwoe coe aa Hope l 
sisted of six 0.5-in (12,7-mm) machine guns The 12 bascmed ne cing bofertsen pve ene 
USAAF placed an order with Republic for 100 P-72 13 Nosew ea yer oat ca compartment 
fightors, which were to be similar to the XP-72 apart 4 Metin pr 5 Renton acre te 
from having the R-4960-19 engine and an armament of ro compass wt 004 mation gan ams tank 
four 37-mm cannon. The first XP-72 was flown on 2 Ty sents baba (itd mealfed Ba =<» OR 
February 1944, and the second aircraft, which was com: {ous osn(2tom mate pee 1 Aloon 35-429 anal ow trot 
pleted on the following 26 June, differed in having a six 19 Spent cary ca cums so 72 Femagorear sow atacrrert mae 
bladed contra-rotating propeller in place of the four 10 Nosewes! bay tatween ake ts ‘ave 
bladed propeller of the initial aircraft. Despite an im ee etd 7 aw tasage break pont ere 
pressive performance, this fighter had been overtaken Led wont 
by the advent of turbojet-powered aircraft, and, in con: po aia enret atch Megahetan 
‘sequence, the production contract was cancelied and | 3 baomuse syn heaae rk Ju Recto ead citcrice pment by 
further development abandoned. Max speed. 490 mph | 28 Gunbay acess pane 77 Vi rao varamter ae recover 
7 Amour uae 78 Je pe coin wr nike 
28 Cocapt hort presse buses 79 Jet pe hat vou 
23 Fuster pads 0 Conor cate rune 
20 tant pare 21 Fnroot t 
31 Conic ctu {2 Frvtatlare atachmerjonts 
2 Irarament pane Froud {5 Strpoordtasare 
33 Spey rca gunsght (4 Sarena et 
14 Bute pool wasn 185 Tastn constuction 
3 Cod canopy cove 8 Ftp Vera torng 
136 Canopy rameg Br Raster nage post 
57 Ststourd we coract pares 1% Rase contusion 
38 Phot'sgecton seat (9 Fe roe tab 
38 Ergne Prot cont 90 Tad ragaton ight 
{1 Coorpt foo lee! 11 Gavan rm tab 
‘The XP-72 (above and below), the first example of paw bc egal Semen 
Which is ilustrated by the photograph. {3 Por se corse pare 3 Ture conancten 
{44 Cock raw presare babe $5 Crees gn caro 
45 Canopy extra iain $6 Fritactre lang man hares 
48 Epon sa aaa, 97 Verwa tntal bute 
{7 Profs back arc head emo 98 Fos systen vent 
48 Cocapt ar system 99 Jetppe 
48 Staton wing ts a bays Total 100 Fusetge shin plateg 
inte fel atom capacky S78 imp gai —_101 la useage rig 
(1700) 12 Wing roc rsng-2d90 tet 
90 Fualtark rtecomectng pprg 40 Wirg wakway 
St Staoareravgaton it 104 Spar attachment ot 
52 Fd par eapacty 106 Few som 
1815 mp galB7ON 106 Fag stows rs 
159 Tp tak sabisng tn {07 Nan undecariagehyraui evarton 
54 Row cxntteater gt oo 
3 Starboard ater 108 Unsercamage lg pct fing 
56 Aeron seadraem Ses 109 Papert fox 


496 


ty 
al), 

Ib 

a), 

n). 

if 

‘The fourth YP-84A (above) accepted by the USAF in 

" February 1947, and later redesignated as YF-84A. 

a with the highest possible critical Mach number, but 
bo" penalised internal fuel capacity, This dictated mating 
e ‘the comparatively high fineness ratio fuselage with a 
no: thick (12 per cent) constant-section aerofoil in order to 
he provide the desired tankage space in the wing. De- 
pe signed around the General Electric TG-180 (J35) turbo- 
ey Jet, the Thunderjet ~ an appellation formally adopted 


late 1946 — was the subject of s USAAF Materiel Divi- 
sion contract on 11 November 1944 covering three pro- 
totypes designated as XP-848, Two months later, on 4 
January 1945, a further contract was let for 25 pre~ 
series and 75 series aircraft, later to be revised to 16 of 
the former and 85 of the latter. The first XP-84 flew on 
28 February 1946 with a 3,750 tb st (1.701 kgp) J35-GE-7 
turbojet. The second, similarly-powered, followed in 
“August, and, on ? September, established a US national 
speed record of 611 mph (983 km/h). The third proto- 
type was fitted with a similarly-rated Allison J35-A-15 
as the XP-B4A, this turbojet also powering the 15 pre- 


‘The F-84D, the 39th example being illustrated above, 
‘was considered an interim model of the Thunderjet. 


Series YP-84As (redesignated YF-84As from mid-1948) 
accepted by the USAF in February 1947. The YP-84As 
each mounted six 0.5-in (12,7-mm) M2 guns and had 
Provision for wingtip auxiliary tanks. The initial serie 
model, the P-84B (later F-848) differed solely in having 
higher-fire-rate M3 guns. deliveries starting in August 
1947 and terminating in February 1948 with 226 built, of 
which the final 141 each had eight retractable rocket 
launchers beneath their wings, One hundred and 
ninety-one F-84Cs followed from May 1948, these 
having the similarly-rated J35-A-13C engine and anew 
electrical system. Both F-84B and C displayed reliabil- 
ity and durability deficiencies ~ these sub-types were 
tobe retired by the end of 1962 and played no part inthe 
Korean War, Several palliatives were introduced on the 
F-84D, which was considered as an interim model 
pending availability of a major rework of the basic 
design which Republic had proposed early in 1948 and 
eventually emerged as the F-84E. The F-G4D intro 
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duced thicker wing and aileron skins, a winterised fuel 
system, lightweight fuel cells and mechanical rather 
‘than hydraulic undercarriage compression linkages. At 
‘the same time, jettisonable rather than retractable ord- 
‘nance racks were adopted. The F-84Ds were delivered 
‘between November 1948 and April 1949, a total of 154 
being manufactured, and Thunderjets of this model (to- 
‘gether with F-84Es) of the 27th Fighter Escort Group of 
the USAF began flying combat missions in Korea on 6 
December 1950, In 1952, a further 102 F-84Ds were sent 
to Korea to replenish depleted F-84E-equipped units, 
‘The F-64Ds were later flown by units of the Air National 
Guard, and were eventually retired mid-1957. The fol 
Jowing data relate to the F-84D. Max speed, 587 mph 
(945 kan/h) at 4,000 ft (1.220 m), Initial climb, 4,060 tt/ 
sin (20,62 m/sec). Range (with two 230-US gal/870-1 tip 
tanks), 1,198 mis (1928 km). Empty weight, 9,860 1b 
(4472 kg). Max loaded weight, 20,076 lb (9 106 kg), 
Span, 36 ft 5 in (11,09 m). Length, 37 ft § in (11,40 m). 
Height, 12 ft 10in (3,91m). Wing area, 260 sq ft 
(24,15 m%) 


REPUBLIC F-84E & F-84G. 
THUNDERJET USA 


‘The Thunderjet lacked the agility for effectiveness in 
fighter-versus-fighter combat - although it was to 
serve in the escort role during early operational service 
in Korea ~ and development emphasis was accordingly 
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(Above, top) An F-84G-16 of 182 Filo, Tiirk Hava 
Kuvvetlori, Diyarbakir, 1954, and (immediately above) 
an F-84B-30 of the 49th FBG, Taegu, 1953. 


placed on the enhancement of its fighter-bomber cap 
abilities. The interim F-84D was succeeded by the 
F-84E, which, first flown on 18 May 1949, embodied 
major changes, including a stronger wing structure and 
a 12-in (20,5-cm) fuselage stretch, The J35-A-17 engine 
was rated at 4,900 lb st (2 223 kgp), and provision made 
for attachment of JATO (Jet Assisted Take-Off) rockets 
permitted an increase in take-off weight, Intemal fuel 
apacity was increased and two 230-US gal (870-1) drop 
tanks could be carried on the bomb shackles under 
wing. Built-in armament remained six 0.5-in (12,7-mm) 
guns and up to 4,500 lb (2.041 kg) of external ordnance 
could be carried. The last of 843 F-84Es was completed 
in July 1951, 100 of these being assigned to NATO air 
forces — mostly France's Armée de |'Air~ and the last 
were phased out (from the Air National Guard) 
mid-1959, Meantime, delays in resolving problems 
posed by the swept-wing F-84F had dictated retention 
of the Thunderjet in production, and a further sub-type 
had been developed as the F-84G, which incorporated 
in-flight refuelling capability ~ being the first produc 
tion fighter to be built with this feature ~ and provision 
for carrying a tactical nuclear store. With deliveries to 
the USAF commencing in August 1951, the F-84G also 
differed from the F-84E in having # 5,600 Ib st 
(2840 kgp) Allison J35-A-29 turbojet. The USAF took 
dolivery of 789 F-84Gs, 2,236 more being delivered 


(Above) An F-84E-16 and (below) an F-84G-6 of No 12 
‘Sqn, Royal Thai Air Force, Don Muang, 1956. 


(Below) A general arrangement drawing of the F-84G, 
the Thunderjet sub-type built in largest numbers, 
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to foreign nations, 1,936 of these under the MDAP 
(Mutual Defense Assistance Program) with deliveries 
terminating in July 1963. Recipients comprised Bel- 
gium, Denmark, France, Iran, Italy, Netherlands, Nor 
way, Portugal, Taiwan, Thailand, Turkey and Yugo- 
slavia, with the Forca Aerea Portuguesa becoming the 
final operator of the F-84G, phasing out its last fighters, 
of this type during the course of 1976. Max speed, 
622 mph (1 001 km/h) at sea level, 575 mph (926 km/h) 
at 20,000 ft (6 100 m). Time to 35,000 ft (10670 m), 
7.9 min. Range (internal fuel), 670 mis (1 078 km), (max 
external fuel), 2,000 mls (3217 km). Empty weight, 
11,096 lb (5 033 kg). Max loaded weight, 23,525 Ib 
(10 670 kg). Dimensions as for ¥-84D apart from length 
of 38 ft 1 in (11,60 m). 


‘An P-84G (below) of the Portuguese Esquadra 21 of the 
Grupo Operacional de Aviagao de Caga, Ota, 1954 


REPUBLIC F-84F 
THUNDERSTREAK 


USA 
One of only two US swept-wing fighters derived 
directly from existing straight-wing aircraft to achieve 
production status (the other being the Grumman FSF 
Cougar), the Thunderstreak was conceived during 
poriod of acute governmental parsimony towards new 
warplane development, Stemming from a late-1949 pro- 
posal (AP-23M) to mate the fuselage of the F-84E with 
swepthack surfaces and utilise up to 55 per cent of 
existing tooling, the project underwent incremental re 
design that produced a fundamentally new fighter 
bomber retaining no commonality with its precursor. A 
standard F-84E fuselage fitted with a new wing swept 
back 40 deg at quarter-chord and sweptback tail sur 
faces flew on 3 June 1950 as the YF-96A powered by a 
5,300 lb st (2.404 kgp) Allison J36-A-25. This designa- 
{don was changed to ¥P-84F on the following 8 Septem. 
ber, at which time the name Thunderstreak was 
adopted. The first of two further YF-84Fs with the J36: 
‘A-25 supplanted by the imported Armstrong Siddeley 
Sapphire engine flew on 14 February 1961, this having a 
deeper nose air intake and fuselage to accommodate 


An F-84F-25 (below) of 315 Squadron of the Dutch 
Koninklijke Luchtmacht based at Eindhoven in 1968. 


the larger turbojet. The third YF-84F which followed 
had extended wing roots embodying engine air in- 
takes, but these lateral orifices caused substantial 
thrust losses and were consequently rejected for the 
series fighter, although subsequently atlopted for the 
tactical reconnaissance RF-24F Thunderflash, As the 
Wright J65, the Sapphire was licence-manufactured for 
the series F-84F, the first example of which flew on 22 
November 1952 with a YJ65-W-1 engine of 7,220 Ib st 
(3.275 kgp). The -1 power plant equipped the first 275 
‘Thunderstreaks, and a further 100 or so had the 


(Above) The first YF-84P, and (below) a three-view 
drawing of the basic F-84F Thunderstreak, 


improved -1A. These engines then gave place (F-B4F-5) 
to the similarly-rated, but more reliable, J65-W-3 (or 
Buick-built J65-B-3), The USAF accepted its first F-B4F's 
on 3 December 1952, these presenting numerous prob 
lems, not least of which was inadequate high-speed 
longitudinal and lateral control, In consequence, initial 
operational deployment (506th SFW) was delayed until 
January 1954, but the F-B4F remained of limited use as 
@ result of its unsatisfactory engine and other defi 
Glencies. Some of the less pleasant handling character 
istics of the Thunderstreak were alleviated by introduc: 
ion of an all-flying tail (F-B4F-25) in 1954, and NATO 
began to receive this fighter-bomber early in 1955, The 
F-84P carried a built-in armament of six 0.6in (12,7: 
mm) M3 guns and was capable of lifting 6,000 Ib 
(2722 kg) of ordnance externally. Late production air: 
craft (F-84F-50) received the J65-W-7 (or J65-B-7) 
engine of 7,800 lb st (3 538 kgp), and the last of 2,348 
‘Thunderstreaks (of which 237 were built by General 
Motors) was delivered in August 1967. Bight hundred 


(Above) The third YF-84F with nose cone and extended 
‘wing roots embodying engine air intakes 
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(Above, top) An F-84F-26 of Jagdbombergeschwader 96 
at Rhein-Hopsten, 1963, and (immediately above) an 
F-84F of the French EC 3/3 "Ardennes", Reims, 1956, 


and fifty-two of these were allocated to NATO air 
forces, which also received a further 449 built against 
USAF contracts, these being assigned as follows: Bel 
ium (197), France (328), Germany (480), Italy (150) and 
Netherlands (180). Subsequently, Germany transferred 
106 F-84F' to Turkey and 63 to Greece, the Netherlands 
also transferred 19 to the former and 18 to the latter 
nation. The USAF Tactical Air Command transferred its 
last F-84F to the Air National Guard in July 1964, and 
the type remained in the active inventory of the Guard 
until November 1971, Two F-84F airframes were 
adapted to take Genoral Electric XJ73-GE-5 or -7 
engines of 8,750 Ib st (3 969 kgp) and 8,920 Ib st 
(4.046 kgp) respectively, and the first of these flew as 
the YF-84J on 7 May 1964, attaining Mach=1.09 during 
a §2-min flight, but the second XJ73-engined aircraft 
remained unflown, The following data relate to the 
J65-W-7-powered F-84F-50. Max speed, 658 mph 
(1059 km/h) at sea level, or Mach=0.86, 612 mph 
(985 kav/h) at 36,000 ft (10 670 m), or Mach=0.92. Initial 
climb, 7,400 ft/min (38 m/sec). Range (internal fuel), 
860 mis (1384 km), (max external fuel), 2,343 mis 
(3770 km). Empty weight, 13,645 lb (6 789 kg). Max 
loaded weight, 27,000 lb (12 247 kg), Span, 39 fe 744 10 
(10,24 m). Length, 43 ft 4% in (13,23 m). Hoight, 15 ft 
On (4,57 m), Wing area, 226 sq f (30,19 m*) 


‘An F-84F-25 (below) of the Hellenic Air Force's 115* 
Pterix Mahis operating from Souda Bay, 1975, 


REPUBLIC XF-84H USA 


In the early °60s, both the USAF and the US Navy 
evinced interest in @ high-performance turboprop- 
powered fighter-bomber. The former service saw such 
an aircraft as offering the ability to lift greater ordnance 
loads from shorter runways and over greater ranges 
than pure jet fighter-bombers; the US Navy appre- 
lated this potential which it coupled with greater com: 
patibility with its existing carriers than was being 
offered by the first generation of shipboard jet aircraft. 
In response to a joint USAF/US Navy request, Republic 
tendered its AP-46 proposal developed under project 
‘engineer Joseph Freeman, a contract being placed for 
three aircraft, Foreseen as carrying a 4,000-1b (1 814-kg) 
extemal ordnance load coupled with a gun armament 


‘The first of two XF-84H fighter-bombers (below) which 
entered flight test in July 1966. 


of either one or three 16-mm cannon, the new aircraft 
‘was initially assigned the designation XF-106, but was, 
subsequently redesignated XF-84H, The US Navy lost 
interest in the programme at an early stage, and the air 
craft that was to have been built at that service's ex: 
pense was cancelled, but the USAF continued to sup- 
port the XF-84H, funding of two prototypes being 
maintained. The XF-84H was powered by an Allison 
XT40-A-1, consisting of two T38 pawer sections joined 
to one remote gearbox and driving a 12-ft (3,66-m) 
three-bladed Aeroproducts propeller, and generating 
5,332 hp plus 1,296 lb (588 kg) residual thrust. Derived 


‘The XF-84H (above and below) was conceived to meet 
both USAF and US Navy requirements, but problems 
resented during testing proved insoluble. 


from the F-84F Thunderstreak and utilising a funda. 
mentally similar wing with modified roots accommo. 
dating intake ducting, the XF-84H featured a T-type 
“all-flying” horizontal tail and an anti-torque fin 
mounted immediately aft of the pilot's cockpit. The first 
aircraft was flown on 22 July 1966, but the test pro 
gramme was constantly interrupted by gearbox mal 
functions and other problems, and the noise emitted by 
the supersonic propeller produced nausea in personnel 
within several hundred yards of the aircraft during 
ground running. The second prototype was flown 
briefly, but the full ight envelope was not explored as 
a result of the USAF decision to discontinue the pro- 
gramme. The following performance data are based on 
manufacturer's estimates. Max speed, 670 mph 
(1.078 km/h) at 10,000 fe (3.050 m), or Mach=0.92. Time 
t0 36,000 ft (10670 m), 12.0 min. Range (internal fuel), 
1,027 mls (1653 km), (max external fuel), 2,356 mis 
(3.792 km). Empty weight, 17,389 Ib (7 888 kg). Normal 
Joaded weight, 23,000 Ib (10433 kg). Span, 33ft 6 in 
(10,21 m), Length, 61 f 6 in (16,69 m). Height. 15 ft 4% in 
(4,69 m). Wing area, 331 sqft (20,76 m?) 


REPUBLIC 


REPUBLIC XF-91 


USA 


‘The XF-91 (above and below) in its original form, the 
photo depicting the first example of this type. 


Conceptually highly innovative, the XF-91 was de 
veloped under a March 1946 two-aircraft contract 
initially as penetration fighter and subsequently as an 
interim high-altitude interceptor intended to receive 
supplementary rocket power. The wing, sweptback 3 
deg at quarter chord, embodied variable incidence, per 
mutting the most effective angle to be adopted for vary: 
ing fight conditions, and was of inverse taper con: 
figuration, having substantially greater chord at the tip 
than at the root. The main undercarriage members 
each consisted of paited, tandem-mounted, small: 
diameter narrow-tyred wheels which retracted out: 
wards into wingtip bays. Another radical feature pro- 
posed from the outset was a V-type or “butterfly” tail 
although, in the event, both XF-91s were initially flown 
with conventional tail surfaces, Unofficially known as 
the 'Thunderceptor’’ the frst XF-91 flew on 9 May 1949 
‘with a §,200 th st (2 369 kgp) General Electric J47-GE-3 
‘turbojet, Provision was made for an afterburner, which, 
boosting power by 30 per cent, was installed and flown 
uring October 1949. A quartet of 1,500 lb st (680 kgp) 
Reaction Motors XLR11-RMC-9 rockets was then fitted, 
these being paired in fairings above and below the 
turbojet exhaust orifice. Provision was made for the in- 
stallation of four 20-mm cannon, but this armament had 


‘The second XF-91 (above) after the application of a 
‘V-type or “butterfly” tail assembly. 


not been installed when, in October 1961, the USAF 
decided to accelerate the Convair MX-1554 interceptor 
programme (which was to produce the F-102) and dis 
pense with an interim type. Thus, production planning 
for the F-91A was terminated and the two XF-91s were 
modified to serve as high-speed test vehicles. In 
December 1952, the frst XF-91, utilising combined 
turbojet and rocket power, became the first US fighter 
toexceed Mach unity, attaining Mach=1,12, or 740 mph 
(1191 kem/h) at 50,000 ft (15 240 m). Earlier, in late 1951, 
a fire had destroyed the aft section of the second XF-91, 
and this was then rebuilt with the “butterfly” tail 
originally intended for the fighter, resuming flight test- 
ing late in 1952. The first XF-91, meanwhile, was fitted 
with @ recontoured nose to accommodate Al radar 
above a chin-type air intake resembling that of the 
F-86D Sabre. Max speed, 984 mph (1584 km/h) at 


ago 


REPUBLIC 


‘The first XF-91 (above) after application of a 
recontoured nose embodying chin-type air intake, 


47,500 ft (14 480m), or Mach=1.49, Time to 50,000 ft 
(15 240m), 65min. Range (with external fuel) 
1,17Lls (2 885 km). Empty weight, 15,853 Ib (7 191 kg). 
Max loaded weight, 28,516 lb (12 995 kg). Span, 31 ft 
in (9,52 m). Length, 43 f 3in (13,18 m), Height, 18 ft 
Lin (5,51 m). Wing area, 320 sq ft (29,73 m). 


REPUBLIC F-105B 
THUNDERCHIEF 


In developing as a private venture a Mach=1,6 succes- 
sor to the F-84F Thunderstreak ~ then at an early fight 
test stage ~ Alexander Kartvli studied a variety of 
potential configurations under the generic designation 
of AP-63, The definitive study (AP-63-31) which was to 
meet with USAF approval envisaged an exceptionally 
large single-seat all-weather aircraft optimised for the 
delivery of an internally-housed nuclear store in a -L0- 

0-M penetration sortie, but possessing secondary ait 

‘air capability. Assigned the designation F-106, the pro- 

jected fighter-bomber was the subject of a September 
1962 contract covering pre-production engineering and 
material procurement for 199 aircraft. The programme 
was progressively reduced, eventually to 15 F-105s, 
after cancellation, in July 1956, of a proposed RF-105 
tactical recce version, Non-availability of the specified 
Pratt & Whitney J76 engine necessitated installation of 
the J67-P-25 in the first two aircraft, which flew as 
YF-105As on 22 October 1955 and 28 January 1956, this 
engine being rated at 10,2001b st (4627 kg) and 
15,000 1b st (6 804kgp) with afterburning. Sixty-five 
F-105Bs (and. 17 RF-106s, later cancelled) were ordered 
in March 1956, these, like the remaining pre-series air: 

craft, embodying significant changes, the principal of 
which was the installation of the J76 engine accom: 

panied by unique swept-forward variable-area alt in: 

takes and the application of area-ruling to the fuselage. 

Incorporating these modifications, the first of four 
F-105B-1s flew on 26 May 1956, powered by a YJ75:P-3 
rated at 16,0001bst (7258kgp) and 23,600 Ib st 
(10 659 kgp) with afterburning, The 15th and last pre: 

series aircraft (F-1058-6) became, on 26 May 1958, the 
first Thunderchief to be delivered to an operational 
squadron (the 335th TFS), but this unit was not to be 
fully equipped until mid-1969. The first 27 production 
aircraft (F-106B-10 and -15) were fitted with the J75-P-5 
engine with similar ratings to the-3, and the remaining 


USA 


‘The second YF-105A (below) at Edwards AFB in May 
1956, the air intakes subsequently being redesigned. 


38 production aircraft (F-105B-20), the first of which 
flew in June 1959, were powered by the J75-P-19 of 
16,100 lb st (7303 kgp) and 24,500 Ib st (11113 kgp) 
with afterburning, The wing of the F-105B was swept- 
back 45 deg at quarter-chord and was fitted with low- 
speed ailerons and high-speed spoilers for lateral con- 
trol, and full-span leading-edge flaps. Large air brakes 
‘were arranged as four segments around the jetpipe 
fairing, the flight controls were hydraulically power- 
operated and irreversible, an integrated automatic 
flight control system being fitted and provision belng 
made for probe-and-drogue in-flight refuelling. Built-in 
armament consisted of a single 20-mm MG61A-1 rotary 
cannon, and although the weapons bay had been in- 
tended to accommodate a single Mk 28 or Mk 43 
huclear store, transfer of emphasis to conventional 
strike missions led to this bay normally being occupied 
by a 390-USgal (1476-1) fuel tank. Up to 12,0001b 
(5 443 kg) of ordnance could be carried on a fuselage 
centreline and four wing stations. The F-105B version 
of the Thunderchief equipped only two squadrons of 


¥-105B-16s (above) of the USAF's 335th Tactical Fighter 
‘Sqn, 4th Tactical Fighter Wing, 1960, 


the 4th TFW, which, in 1964, after re-equipment with 
the F-105D (which see), passed them tothe Air National 
Guard. The following data relate to the F-105B-20, Max 
‘speed, 1,386 mph (2 230 km/h) at 36,000 ft (10 975 m), or 
Mach=2.1, 864mph (1390 km/h) at sea level, or 
Mach-=1,13. Initial climb, 35,000 ft/min (17,8 m/sec) 
Max range, 2,228 mis (3586 km). Empty weight. 
25,855 1b (11728 kg). Max loaded weight, 52,000 1b 
(23 587 kg). Span, 34 ft 11 in (10,64 m). Length, 63 ft 1 in 


(19,22 m). Height. 19ft 8in (599m). Wing area, 
385 sq ft (35,76 m’), 

REPUBLIC F-105D & F-105F 
THUNDERCHIEF USA 


Following the F-1068 in production, the F-105D was the 
definitive single-seat service version of the Thunder: 
chief, The F-105D differed from the preceding model in 
many respects. The principal changes were introduc- 
tion of a J75-P-19W engine affording 26,5001b st 
(12.020 kgp) with water injection, modifications to the 
intake ducting and structure, provision of a stronger 
undercarriage and improved all-weather capability 
derived from installation of a General Electric FC-5 fully 
integrated automatic flight and fire control system. Ex 
temally, the most noticeable difference displayed by 
the newer model was the longer nose housing the 
R-4A search and ranging radar. The first of three 
F-105D-1s flew on 9 June 1959, problems similar to 
those that had plagued the F-105B being encountered 
uring initial testing. Formal acceptance by the USAF 


Of its first F-105D took place on 28 September 1960, but 
the aircraft did not enter operational service (with the 
4th TFW) until the summer of the following year. Pro- 
gressive equipment upgrading and other changes 
were introduced by successive production hatches, 
‘which totalled a further 363 aircraft before phase-in of 
‘the F-105D-25 which was the first version to embody al! 
the changes. Eighty -25 Thunderchiefs were delivered 
and all earlier aircraft were brought up to the same 
standard under Project Look Alike. Remaining produc: 
tion of the single-seat fighter-bomber consisted of 39 
F-105D-30s with instrumentation changes followed by 
195 F-A0SD-3is introducing dual in-flight refuelling 
systems (both flying boom and hose-and-drogue). 
‘These brought total D model deliveries to 610 aircraft. 


‘The F-105D (above and below), the photo depicting a 
“31 aircraft of the 466th TFS, 419th TFW, in 198; 


Orders for a further 143 F-105Ds were transferred to the 
two-seat F-105F which first flew on 11 July 1963. Earlier, 
adedicated two-seat tuitional version of the F-105B had. 
been offered to the USAF ax the F-105C, but this, like 
the subsequent two-seat F-105E fighter-bomber, had 


An F-105D-5 (below) trials aircraft toting sixteen 500-1b 
(227-kg) bombs and photographed in August 1962. 


An F-05D-31 (above, top) in Viemam, June 1965, and 
(immediately above) an F-105D-15 at McConnell AFB in 
1972, both belonging to the 563rd TPS, 23rd TRW. 


been rejected owing to budgetary limitations. The 
F-105F had a 31-in (79-cm) fuselage stretch, the dual in: 

flight refuelling capability of the D-31 and a larger verti 

cal tail, and had the full operational capability of the D 
model which it was intended to combine with an in- 
structional r6le, In the event, F-105F's served purely for 
combat missions alongside the D model, delivery of the 
last F-105F in January 1965 bringing Thunderchief pro- 

duction to an end, Shortly afterwards, on 14 April, the 
‘Thunderchief flew its first operational sorties over Viet 

nam, These were to continue until 6 October 1970. 

Eighty-six F-105Fs were assigned to the Wild Weasel 
Programme, being adapted to locate, classify and 
attack radar sites. In the early ‘70s, Wild Weasel IIT 
‘equipment was combined with provision for launching 
the AGM-78B anti-radiation missile in the F-106F to re- 

sult in the F-105G, this programme covering 56 conver 

sions, Transfer of the surviving D and F model Thun. 

derchiefs to the Air National Guard and Air Force 
Reserve began in January 1971, the last F-105Gs in the 
USAF's active inventory being relinquished to the 
former in July 1980. The Reserve flew the F-105D for the 
last time on 26 February 1984, and, by early in the fol 

lowing year, the Guard had also retired its last Thun 

derchiefs. The following data relate to the F-105D-31 

Max speod, 1,372mph (2208 km/h) at 36,090 ft 
(41.000 m), or Mach=2.08, 896 mph (1346 knvh) at sea 
Jovel, or Mach1,1, Initia climb, 38,500 ft/min (195,6 a 

sec). Max range, 2,207 mis (3 552 km). Empty weight, 
26,855 lb (12 181 kg), Max loaded weight, 52,898 Ib 
(23 967 kg). Dimensions as for F-10658 apart from overall 
Jength of 64 ft 44 in (19,63 m) 


(Below) An F-105F-1 of the 562nd TFS, 35th TFW, at 
George Air Force Base, California, in 1972. 


REXD6 


Early in 1916, the Flugmaschine Rex Gesellschaft of 
Koln-Bickendorf produced its first single-seat fighter to 
the designs of Dipl-ing Friedrich Hansen, the D 6, 
which allegediy owed its inspiration to the Bristol 
Scout. A thoroughly conventional equi-span single-bay 


Germany 


‘The first prototype of the Rex D 6 (below) featured a 
nose-over structure ahead of the undercarriage. 


biplane, the D 6 was of wooden construction with fabric 
skinning and was powered by an 80hp Oberursel 
(Gnome) U0 seven-cylinder rotary engine. The first pro- 
totype D 6 crashed on its first flight while being flown 
by its designer from Cologne airfield, but a second 
example was built, this differing in only minor respects, 
such as omission of the nose-over structure projecting 
ahead of the undercarriage. No further details of the D 6 
have been recorded, but it may be assumed that per 
formance was insufficient to justify an Idfieg contract, 


(Below) The second prototype of the Rex D 6 which 
allegedly owed its inspiration to the Bristol Scout, 


REXD7 


Designed by Dipl-ing Friedrich Hansen and built as a 
private venture in the summer of 1917, allegedly to the 
specific requirements of Lt Werner Voss, the D7 was a 
small sesquiplane of wooden construction and 
powered by a 100 hp Hansen seven-cylinder single- 
valve rotary engine. Featuring a slab-sided, plywood 
skinned fuselage with fabric-covered wings and hori 
zontal tail surfaces, the D7 was novel in that the lower 
wing halves pivoted about the bases of the V-type 
interplane struts, either collectively or differentially. 
thus serving as flaps or ailerons, a scheme that was the 
subject of a patent. No record of the fight testing of the 
D 7 has survived, but the arrangement would seem to 
have been of dubious practicality as the prototype 
appears to have been abandoned after the death of 
Voss, on 23 September 1917. 


Germany 


‘The Rex D 7 (below) was supposedly sponsored by the 
German fighter “ace”, Leutnant Werner Voss. 


RIKUGUN (GIKEN) Ki-93 


Japan 


Derived from a strategic fighter project drafted by the 
Koku Hombu, or Air Headquarters of the Imperial 
Amy, shortly before the outbreak of the Pacific War, 
the Ki-93 was designed by the Rikugun Koku Gijutso 
Kenkyujo (Amy Aerotechnical Research Institute, 
usually known by the abbreviation Giken Evolving asa 
mult-role heavy fighter. the aircraft suffered rather 
protracted design gestation, and it was not until 22 
February 1943 that authorization was given for the con- 


ROBEY PETERS 


‘The sole prototype of the Ki-93 to be completed (above) 
performed only one flight test, 


struction of two flying prototypes and a static test air 

frame, and the Kitai (Experimental Airframe) designa 

ton Ki-93 assigned, A true multi-rOle aircraft for low 

and medium-altitude operation, with a mission poten: 

tial including anti-armour and anti-shipping tasks, the 
Ki-93 had a two-spar laminar-flow wing with full-span 
slotted flaps and an oval-section monocoque fuselage, 
construction being all metal, Two crew members were 
seated back to back in a heavily-armoured cockpit, 
power was provided by two 18-cylinder two-1ow radial, 
Mitsubishi Ha-214 engines each rated at 1,970 hp for 
take-off, and armament comprised a §7-mm Ho-401 
cannon with a 20-round rotating magazine ina ventral 
gondola, two 20-mm Ho-5 cannon in the wing roots and. 
an aftfiring, flexibly-mounted 12,7-mm Ho-103 
machine gun. The first Ki-93 was completed in March 
1946 by the Ist Army Air Arsenal (Dai-Ichi Rikugun 
Kokusho) at Tachikawa and flown on 8 April, Through 
pilot error, the aircraft suffered damage during the 
landing, repairs taking four weeks to complete, and the 
night before the flight test programme was scheduled 
to be resumed, the Ki-93 was destroyed in a USAF 
attack on Tachikawa airfield, Equipment installation in 
the second prototype was stil incomplete when hostil- 
{ties terminated, The following performance data is 
based on manufacturer's estimates. Max speed, 
388 mph (624 kuv/h) at 27,290 ft (8300 m), 310 mph 
(500 km/h) at 3,280ft (100m), Time to 19,686 ft 
(6.000 m), 9.05 min. Range, 1,243 mis (2 000 km) plus 
one hour cruise reserve, Max loaded weight, 25,132 Ib 
(11440 kg). Span, 62 ft4 in (19,00 m). Length, 46 ft 7% in 
(14,21 m). Height, 15ft 10% in (4,85m). Wing area, 
589,34 8q ft (54,75 m*) 


(Below) The Ki-93 multi-rdle two-seat fighter. 
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ROBEY PETERS R.R.F.25 UK 


‘Tests conducted in the USA led the British Admiralty to 
adopt the Davis recoilless gun for the RNAS, several 
types of aircraft being designed around this immense 
weapon, essentially for the anti-Zeppelin role. Among 
these was the Robey Peters R.RF.25, designed by J A 
Peters for Robey & Company. Powered by a 250 hp 
Rolls-Royce 12-cylinder Vee-type water-cooled engine 
(later to be named Eagle), the R.R-F.25 was an unequal: 

span two-bay biplane with a crew of three comprising a 
pilot and two gunners, The pilot was accommodated 
far aft, immediately ahead of the vertical tail, and the 
gunners occupied nacelles suspended beneath the 
upper wing. The port nacelle accommodated a 0.303-in 
(7,7-mam) Lewis gun and the starboard nacelle housed a 
two-pounder version of the Davis gun which exceeded 
7 ft (2,13 m) in length. Eight shells for the gun were fit: 

ted into the nacelle and two more in the adjacent wing, 

‘Two prototypes were ordered, the first of these flying in 
September 1916. It suffered minor damage as a result of 
turning over during the take-off run for what was to 
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‘The first prototype R.R-F.25 anti-Zeppelin aircraft with 
two-pounder Davis gun in the port nacelle. 


have been its second flight, and when it did succeed in 
getting airborne once more a fire at low altitude re- 
sulted in a crash in which it was destroyed. The second 
prototype, referred to as the Mk'Il, featured a new equi- 
span three-bay wing cellule, introduced a fixed tail fin, 
and side windows were added for the pilot. Overall 
span was reduced by 2 t (61 cm) and wing area was in- 
creased by 63.5 sq ft (5,89 m*), It was intended that a 
Davis gun be carried in each nacelle This aircraft was, 
in fact, cancelled by the Admuiraity, but was completed 
nonetheless in January 1917 and flown during the 
course of the month. Itstalled on take-off, however, and 
crashed, further work on the aircraft being finally aban- 
doned. The following data relate to the first prototype. 

Loaded weight, 3,700lb (1678 kg). Span, 64 ft 6 in 
(16,61 m). Length, 29ft 4%in (8,96m) Wing area, 

483.5 8q ft (44,92 m*). 


‘The unequal-span first prototype (above) and equal- 
‘span second prototype (below) of the R.R.F.25, 


ROGOZARSKI IK-3 (IK-Z) Yugoslavia 


During 1996, Ljubomir Mlié and Kosta Sivéev, respon- 
sible for the design of the Ikarus-built IK-2 (which see), 
were joined by Slobodan Zmi¢ in the design of a 
private-venture single-seat fighter for the Rogotarski 
‘AD, This aircraft was designated IKZ ot IK-Z, but the 
similarity between the cyrillic "2" and the arabic "3" 
ed to confusion, and, as a result of common usage, the 
fighter became known widely as the [K-3. Rogotarski 
received a contract fot a single prototype late in March 
1937, and this was flown towards the end of May 1938. 
Powered by an Hispano-Suiza 12¥29 engine rated at 
920 hp at 11,810 ft (3.600 m), the IK-9 carried an arma- 
ment of one 20-mm engine-mounted HS 404 cannon 
and two 7,92-mm machine guns, and was of mixed con- 
struction, with plywaod-covered wooden wings and a 
steel-tube fuselage with wooden stringers, metal skin- 
ning forward and fabric aft. An initial contract for 12 
series IK-3 fighters was signed in November 1938, but, 
0n 19 January 1999, the prototype was destroyed after a 
failure in the starboard wing when recovering from @ 
terminal velocity dive. The series IK-3 featured a modi- 
fied wing structure, a new cockpit canopy and revised 
undercarriage fairings, and the French HS 404 cannon 
gave place to a Swiss Oerlikon FF of similar calibre, 
while the HS 12¥29 engine was replaced by an Avia- 
built Hispano-Suiza 12Yers rated at 860 hp at 12,125 ft 
(4.000 m), The first six series IK-3s were delivered by 
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A series IK-3 (above), with damaged undercarriage, in 
service with the Yugoslav 51 Grupa, Zemun, in 1940. 


late March 1940 and the remaining six built against the 
initial order were completed by the following July, by 
which time a further series of 25 IK-3s was in course of 
construction by Rogotarski. One IK-3 airframe was fit- 
ted with a Daimler-Benz DB 601A engine, but this had 
not been completed before the Wehrmacht onslaught. 
On 6 April 1941, at the time of the German invasion of 
‘Yugoslavia, only six IK-3s were serviceable (with the 
Sist Independent Sqn), but these were claimed to have 
accounted for at least 10 Luftwatfe aircraft before, 
during the night of 1112 April, the survivors were 
burned on Veliki Radinci airstrip. Max speed, 327 mph 
(627 kea/h) at 17,715 ft (5 400 m), 261 mph (420 km/h) at 
sea lovel. Time to 16,406 ft (5 000 m), 6.9 min. Range, 
488 mis (785 km). Empty weight, 4.560 lb (2 068 kg), 
Loaded weight, 5,799 Ib (2630 kg). Span, 33 f 9¥41n 
(10,30 m). Length, 26 ft 3in (8,00 m). Height, 10ft 8in 
(3,25 m). Wing area, 177.6 sq ft (16,50 m’), 


(Below) The standard series version of the IK-3. 


the advanced structural precepts established earlier by 
Rohrbach, which included stressed skinning and 
wings set at a coarse dihedral angle, the fighter, de- 
signated Ro IX Rofix, was powered by a 600 hp BMW VI 
5,5 water-cooled 12-cylinder engine. Armament com: 
prised two synchronised rifle-calibre machine guns in 
the fuselage, provision being made for two more guns, 
in the wings. Construction of two prototypes com: 
menced in April 1926 at the Rohrbach Metall Aeroplan 
A/Sat Kastrup, Copenhagen, a subsidiary earlier estab 
Ushed in Denmark to evade restrictions imposed by the 
Allied Control Commission. Flight testing of the Rofix 
commenced late in 1926, but the first prototype was 
destroyed in a crash on 27 January 1927. The second 
prototype was presented toa Turkish technical mission 
in July 1927, but this. too, crashed on the 15th of that 
month with « consequent loss of Turkish interest and 
termination of further work. Max speed, 162 mph 
(260 km/h), Time to 9,840 ft (3 000 m), 7.0 min. Range, 
478 mls (770 km). Empty weight, 2,910 lb (1320 kg), 
Loaded weight, 4,299 lb (1950 kg). Span,46 ft 114 in 
(14,00 m), Length, 31 ft 2 tn (9,50 m), Height, 12 ft 1%3 in 
(3,70 m), Wing area, 301.39 sq ft (28,00 m*). 


(Below) Kurt Tank's first fighter, the Ro IX Rofix. 


ROHRBACH Ro IX ROFIX Germany 


ROLAND 


In December 1925, the Turkish government invited the 
Rohrbach Metall Flugzeugbau of Berlin to tender for a 
requirement for 50 single-seat fighters. To meet this re- 
quirement, an all-metal parasol monoplane was de- 
signed under the leadership of Kurt Tank. Embodying 


‘The first prototype Ro IX Rofix (below) photographed at 
Kastrup, Copenhagen, in November 1926. 


Shortly before World War I, the Luft-Fahrzeug Gesell 
schaft, or LFG, adopted the corporate tradename 
“Roland” to avoid confusion with the Luft-Verkehrs- 
Gesellschaft (LVG), All aircraft progeny of this com- 
pany were thus designated as LFG Roland types 
(which see), but were frequently referred to simply as 
Rolands, 


ROMANO R-90 


Dated in concept by comparison with other contenders 
designed to meet the 1933 Marine Nationale require- 
‘ment for a single-seat float fighter, the R-90 proffered 
by the Chantiers Asronavale Etienne Romano was a 
twin-float single-bay equi-span staggered biplane of 
mixed construction, the fuselage being of welded steel- 
tube and the wings of wood. Powered by a 720 hp His- 
pano-Suiza 9Vbrs nine-cylinder radial, the R-90 was 
flown in August 1936, attaining a speed of 219 mph 
(352 kaw/h) at 11,480 ft (3 500m). During the following 
October, it was re-engined with a smaller-diameter 14- 


France 


cylinder HS 14Hbrs two-row radial enclosed by a long- 
chord NACA cowling. At the same time, the volume of 
the floats was increased and more substantial float- 
bracing struts were provided At the request of the 
Services Techniques, the prototype was again re- 
engined, this time with a liquid-cooled 12-cylinder HS 
12Yors-1 rated at 900 hp at 6,235 ft (1900 m). A 20-mm 
cannon was mounted between the cylinder banks, and, 
inthis form, the R-90 could exceed 248 mph (400 km/h) 
in level flight. It lew with the HS 12Y engine in October 
1997, but in the previous March, the Marine Nationale 
had selected the Loire 210 to meet its requirement, and 
‘subsequent testing of the R-90 was related to the clan- 
destine development of a shore-based version specifi- 
cally for the Spanish Republican government. The fol- 
lowing data relate to the R-90 powered by the HS 
14Hbrs engine. Max speed, 229 mph (368 km/h) at 
11,485 ft (3500 m). Range, 404 mls (650 km). Empty 
weight, 3,620 1b (1642 kg). Loaded weight, 4,387 lb 
(1.990 kg). Span, 29 ft 1% in (8,88 m). Length, 28 ft 5% in 
(6,67 m). Height, 12f 10% in (3,93m). Wing area, 
226.06 3q ft (21,00 m"), 


‘The R-90 with its original nine-cylinder HS 9Vbrs 
‘engine with Townend ring (above) and with HS 14Hbrs 
‘engine and long-chord cowling (below). 


ROMANO R-83 France 
One of several contracts, most of which were clandes- 
tine, negotiated with representatives of Etienne 
Romano by a purchasing commission of the Spanish Re- 
publican government early in 1937, involved 24 land 

based derivatives of the R-90 single-seat float fighter. 

To support the subterfuge that Spain had actually 
ordered a re-engined version of the entirely different 
tandem two-seat R-82 trainer, the land-based fighter 
was allocated the non-sequential designation R-83, 

part manufacture and final assembly being undertaken 


An R-83 fighter (below) undergoing final assembly by 
the LACEBA concern in Belgium early 1938. 


(Above) The Romano-designed R-83 fighter for Spain. 


clandestinely in Belgium by LACEBA (Les Ateliers de 
Construction et d’Exploitation de Brevets Aéronau- 
tiques). The R-83 was fundamentally similar to the R-90 
‘apart from having a 450 hp Pratt & Whitney R-985 Wasp 
Junior engine, a cabane replacing the gulled upper 
‘wing centre section and a spatted wheel undercar 
riage. In order to further the pretence that the R-@3 was 
purely a tuitional aircraft, a280 hp Salmson 9Aba radial 
engine was fitted in Belgium for flight testing and de- 
livery to Spain where it was intended that the Wasp 
Junior engine be installed. The first ofan initial batch of 
‘six R-83s reached Spain on 20 April 1998, and the last on 
the following 5 July, these allegedly being re-engined 
‘as planned after arriving in Barcelona. The ultimate 
fate of these aircraft is unknown. The wings and fuse: 
lages of the remaining 18 were completed, but the air: 
‘raft had still to be assembied when the Spanish con: 
flict terminated. No data relating to the R-83 have 
apparently survived. 


(Above) The sole example of the Romano R-92 fighter. 


Apart from their contract for the R-83, the Spanish Re- 
publicans financed development as the R-92 of a ver- 

sion of the same design powered by an Hispano-Suiza 
12¥crs-1 liquid-cooled 12-cylinder Vee engine rated at 
900 hp at 6,235 ft (1900 m). Similar to the R-83 apart 
from engine installation, an increase in vertical tail 
‘area, some local structural strengthening and the addi- 
tion of a 20-mm engine-mounted cannon to the arma- 
ment, and in reverting to the gull configuration of the 
1-90, the R-92 prototype was apparently transported to 
a Sabena hangar at Evere, Brussels, for final assembly. 

Euphemistically referred to as a "sportive plane” and 
assigned a Belgian civil registration, the R-92 was flight 
tested under the utmost secrecy by Jacques Lecarme of 
the French Centre d’Essais du Matériel Aérien (CEMA) 
before delivery to Barcelona in the summer of 1938. The 
subsequent fate of the sole example of the R-92 is un- 
recorded and no data are available apart from dimen- 

sions which were similar to those of the R-90 other than 
a length of 25 ft 044 in (7,63 m) and a height of 10 ft 2 in 
(3,10 m). 


ROMANO R-110 


Intended to fulfil the demands of an October 1934 
specification calling for a three-seat fighter to serve as 
an aerial command post for single-seat fighters —a role 
to which were subsequently added those of bomber 
interception and escort — the R-110 was flown for the 
first time on 30 March 1938. Of mixed construction, with 
plywood-covered woolen wings and a welded stee!- 
tube fuselage, the R-110 was powered by two 450 hp 
Renault 12 Ro 2/3 12-cylinder air-cooled engines and 
carried an armament of two fixed 20-mm cannon anda 
single 7,5-mm machine gun on a flexible mount in the 
aft cockpit. The R-110 was unusual in that the pilot and. 
aircraft commander were seated behind separate verti 
cally-staggered stepped windscreens. The competing 
Potez 630 had appeared in production form before the 
R-110 prototype entered flight test and further develop: 

ment of the latter was discontinued. Max speed, 
292 mph (470 kwh). Range, 796 mis (1280 km). Empty 
weight, 4,73 lb (2 165 kg). Loaded weight, 7,276 1b 
(3300kg). Span, 41 ft 11% in (12,80 m). Length, 31 ft 
815 in (9,66 m). Height. 11 ft 0% in (3,37 m), Wing area, 
258,34 sq ft (24,00 mm’) 


‘The Romano R-110 three-seat fighter (above and below) 
‘was intended to compete with the Potez 630. 


ROUSSEL 30 


Conceived as a private-venture single-seat lightweight 
fighter, the Roussel 30 was flown for the first time in 
April 1999, and featured a duralumin monocoque fuse: 
lage and all-metal wing with fabric-covered movable 
surfaces, Powered by a 690 hp Gnome-Rhone 14M7 14 
cylinder radial, the Roussel 30 had provision for an 
‘armament of two wing-mounted 20-mm cannon and a 
centreline fuselage rack for a single 551-Ib (250-kg) 
bomb, Official trials were conducted from August 1939, 
and the prototype was in process of being re-engined 
with an 800 hp version of the G-R 14M when the Webr- 
macht approached Paris. The aircraft was dismantled 
and trucked to Bordeaux, but was subsequently des- 


France 


(Below) The Roussel 30 private-venture fighter. 
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ROUSSEL 


‘The single prototype of the Rousse! 30 (above) was 
flown only for a few months during 1939. 


twoyed when the building in which it was stored caught 
fire. Max speed, 323mph (520 km/h) at 19,0308 
(6.800 m). Initial climb, 3,740 ft/min (19,0 m/sec). En: 
durance, 2.0hrs, Empty weight, 2,270 lb (1 030 kg). 
Loaded weight, 9,891 lb (1765 kg). Span, 25 t 5¥ in 
(7,75 m). Wing area, 107.64 sq ft (10,00 m). 


Bee AIRCRAFT FACTORY 


Located at Farnborough and engaged primarily in aero: 
nautical research, the Royal Aircraft Factory (so named 
in April 1912) was responsible for the design and de- 
velopment of a number of warplanes during World War 
L In accordance with the factory's purpose they re~ 
ceived designations combining a prefix letter (at frst 
indicating the general configuration, but later the tle) 
with E for experimental (although several, such as the 
BE2, FE2, RES and SE.5, were to be built in large 
numbers). Built in 1913, the F.£.3 was thus the third de- 
sign in tho “Farman Experimental" series of pusher 
biplanes, and was designed to carry a COW one-poun: 
der quick-firing gun, Alternatively known as the A.E.1 
(“Armoured Experimental”), the two-seat F.E.3 was a 
two-bay biplane with overhanging upper wing, and a 
four-bladed pusher propeller driven by a shaft and 
chain from the 100hp Chenu eight-cylinder water 
‘cooled inline engine mounted in the front of the fuse 
lage, The large cruciform tail unit was carried on a 
single central boom secured through the hollow pro: 
poller shaft and braced by wires to the upper wing and 
the undercarriage. Flight tests showed that the tail 
attachment was not sufficiently rigid and the gun, fit 
ted in front of the fuselage, was fired only in static vests 
at Farnborough after flight testing was abandoned. 


UK 


Designed to carry a COW gun, the sole F.E.3 (above) 
‘was of unusual “pod-and-boom" configuration. 


‘The F.E.3 used fabrric-covered wooden construction for 
the wings and tail unit, but the fuselage nacelle was of 
‘steel tube construction with aluminium and plywood 
skinning, A large central orifice in the nose took in air 
for the engine radiators, which were inside the nacelle. 

‘Max speed, 75 mph (121 ka/h) at sea level Initial climb, 
350 ft/min (1,78 m/sec). Service ceiling, 5,000f 
(1525 m). Empty weight, 1,400 lb (635 kg). Loaded 
welght, 2,0801b (943g). Span, 40f Oin (12,19 m). 
Length, 29 ft 2in (8,91m). Height, 11 3in (3,43 m), 
Wing area, 436.5 sq ft (40,55 m") 


ROYAL AIRCRAFT FACTORY 
S.E.2 UK 
‘The S.E.2 was a rebuild of the unarmed B.$.1, which 


was designed at Farnborough by Geoffrey de Havilland 
assisted by H P Folland and $ J Waters, and flown in 
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early 1913. Designated as a “Bleriot Scout”, the BS.1 
‘was an attractive single-bay equi-span biplane with a 
circular-section fuselage which was of monocoque con: 
struction aft of the single-seat cockpit. Power was pro- 
vided by a partially-cowled 100hp Gnome rotary 
engine. The B.S.1 achieved 92 mph (148 km/h) and a 
climb rate of 900 ft/min (4,6 m/sec) in early tests, but 
was badly damaged on 27 March 1913. It was then re- 
built with a redesigned tail unit that included a semi- 
circular tailplane with a lifting profile, divided eleva 
tors, a small fin and large rudder, With a fully-cowled 
80 hp Gnome nine-cylinder rotary engine, the aircraft 
flew again in October 1913, being redesignated S.E.2.as 
a Scouting Experimental (although the S.E. series had 
earlier been intended for "Santos Experimental’, of 
canard configuration). RFC handling trials took place 
{with No Squadron) early in 1914, after which the S.E.2 
‘was again rebuilt, with a more conventional rear fuse- 
Tage of wooden construction and fabric covering, larger 
fin and rudder, constant-chord tailplane and other 
smaller changes. Taken to France (by No 3 Squadron) 
later in 1914, the $.£.2 was fitted with two Army rifles 
firing at outward angles to clear the propeller, and 
other (revolver) armament was also tried during the 
several months it remained with the squadron. Max 
speed, 85 mph (137 km/h) at sea level. Empty weight, 
720 Ib (327 kg). Loaded weight, 1,132 Ib (513 kg). Span, 
27 ft 6 in (8,38 m), Length, 20 ft 5 in (6,22 m). Height, 
9 ft 346 in (2,83 m). Wing area, 188 3q ft (17.47 m*) 


In its reconstructed form (below), the sole $.E.2 was 
used briefly in France with make-shift armament. 


ROYAL AIRCRAFT FACTORY 
FE6 UK 


Of similar construction to the F-E.3, the F-E.6 was built 
in 1914 and was powered by a 120 hp Austro-Daimler 
six-cylinder water-cooled engine. Standard R.E.5 com- 
ponents were used for the wings, which were of equi- 
‘span, and the tail unit was carried on a cantilever boom, 
without bracing wires. The F.E.6 was flown at Fambo- 
rough on 14 November 1914 but this may have been its 
only flight, and, if fitted, the COW gun that it was de- 
signed to carry was not fired. Empty weight, 2,000 1b 
(907 kg). Loaded weight, 2,630 Ib (1 193 kg). Span, 49 ft 
4 in (18,03 m). Length, 29 ft 6 in (8,99 m). Height, 15 ft 
On (4,57 m). Wing area, 542 sq ft (60,35 m’) 


‘The F.E.6 (below) was a derivative of the F.E3, 


ABE2c in single-seat configuration (above) with 
single gun, Vee-type undercarriage and original fin. 


scout. With modifications to enhance the inherent 
stability of the basic design, the B.E,2c was developed 
in 1914 and many of the 1,216 of this variant built were to 
serve with various ad hoc armament installations, The 
BE.2c was a two-bay biplane with unstaggered equi 

‘span wings, a conventional tail unit with separate fin, 
rudder, tailplane and elevators, and an undercarriage 
incorporating skids to help prevent nose-overs. The 
‘70 bp Renault eight-cylinder Vee-type engine powered 
early production aircraft, but the 90 hp RAF 1a eight 

cylinder Vee-type soon became standard, Construction 
of the B.E2c was of wood throughout, with fabric 
‘covering. A variety of mounts was evolved for a single 
0,303-in (7.7-mm) Lewis machine gun in the observer's 
(front) cockpit, primarily for self-defence, More specif 

cally to serve as a fighter with Home Defence squad- 
rons of the RFC and the RNAS, numerous B.E.2c's were 
modified as single-seaters, armament comprising « 
single Lewis gun mounted to fire upwards behind the 
wing centre section or, in some cases, on the side of the 
fuselage alongside the cockpit, angled outwards to 
clear the propeller disc. Flying by night, despite a lack 
of nocturnal flight aids, B.E.2c’s shot down five raiding 
Zeppelins over the UK during 1916. B.E.2c’s were also 
‘used for a number of armament experiments, The fol 

lowing data are for the B.E.2c with RAF ta engine. Max 
speed, 72.mph (116 km/h) at 6,600 ft (1 980 m), Time to 
6,500f (1980m), 20min. Service ceiling, 10,000 ft 
(3.050 m). Endurance, 3.26 hrs. Empty weight, 1,370 lb 
(621 kg). Loaded weight, 2,142 Ib (972 kg). Span, 36 ft 
10 in (11.23 m). Length, 27 ft 3in (8,30 m), Height, 11 ft 
4in (3.45 m). Wing area, 396 8q ft (36,79 m*) 


‘The B.E2c (below) in its early standard form, 
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ROYAL AIRCRAFT FACTORY 
B.E.2c UK 


‘Second of the Farnborough designs to bear a “Bieriot 
Experimental” designation as a general-purpose trac- 
tor biplane, the B.£.2 appeared in 1912 and provided the 
basis for a family of variants produced in large quantity 
for use by the RFC, principally as an unarmed two-seat 


ROYAL AIRCRAFT FACTORY 
B.E.2e 


First flown in February 1916 and destined to be built in 
larger numbers than the BE2o, the B.E.2e differed 
from the former in having single bay wings of unequal 
span and a new tailplane. Provision was made for extra 
fuel in a tank under the port upper wing and for dual 
controls, but the former was seldom fitted. The large 
upper wing overhang was braved from inverted-Vee 
kingposts above the interplane struts, and the 
standard engine remsined the 90 hp RAF 1a, as the 
105hp RAF 1b that was intended to be used in the 
BE2e did not reach production. From production 
totalling 1,320 aircraft (plus some BE, 2cand 2d conver: 
sions), B.E.2e's were issued to 11 Home Defence squad- 
rons of the BFC (as well as many units on the Western 
Front and elsewhere), Like the B.E.2c, the 2e often car- 
tied ¢ single Lewis gun in the front cockpit, for which 
assorted mountings were available, An alternative 
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‘A two-seat B.E.2e (above) armed with four Le Prieur 
rockets on the interplane struts. 


armament tried by some of the Home Defence aircraft 
for anti-Zeppelin patrols comprised a quartet of Le 
Prieur rockets, the launching rails for which were 
attached to the interplane struts, two each side and 
angled upwards. Little success was achieved by the 
B.E2e as a fighter, its performance being inadequate 
for aerial combat by 1916, and heavy losses were 
suffered by the RFC squadrons flying the type in 
France, Retroactively, the designations B.E.2f and 
B.E.2g were applied to distinguish, respectively, be- 
tween those B.E.2e's converted from 2¢’s and those 
ullt as 20's or converted from 2d's, as their fuel 
systems and capacities were significantly different 
Max speed, 90 mph (145 km/h) at sea level, 75 mph 
(121 km/h) at 10,000 ft (3.060m). Time to 10,000 ft 
(3 050 m), 53 min, Service ceiling, 9,000 ft (2 743 m). En: 
durance, 4 hrs. Empty weight, 1,431 lb (649 kg). Loaded 
weight, 2,100 lb (953 kg). Span, 40f 9in (12.42 m)) 
Length, 27 ft 3in (8,31 m). Height, 12 ft 0 in (3,66 m). 
Wing area, 360 sq ft (33,44 m") 


ROYAL AIRCRAFT FACTORY 
F.E.2a & F.E.28 UK 


‘Sharing little more than its configuration with tho F.E.2 
flown at Farnborough in 1913, the F.E 2a appeared early 
in 1916 and was designed to provide the RFC with an 
armed reconnaissance aircraft. It was a large three-bay 
biplane, using a flat centre section and outer panels 
‘that ware identical with those of the B.E.2c(which see), 
and incorporating dihedral. A short nacelle carried the 
observer/gunner in the nose ahead of the pilot, and the 
pusher engine, The tail unit was carried by four booms 
extending aft from the wings and comprised a large 
tailplane with elevators, a kidney-shaped rudder and 
small triangular fin above the tailplane. A small nose- 
wheel was provided ahead of the oleo-strutted main 
wheels to help prevent nosing over, and the whole of 
the upper wing centre section trailing-edge aft of the 
tear spar was hinged for use as a flap-cum-airbrake 
Armament normally comprised a 0.303-in (7,7-mm) 
Lewis machine gun in the front cockpit on one of 
‘several alternative mounts. The first F.E.2a flew on 26 
January 1915 with a 100 hp Green six-cylinder inline 
water-cooled engine but proved underpowered and 


the 120 hp Austro-Daimler built under licence by Beard- 
more became the standard for 11 more F.E.2a's and 
‘early production examples of the F.E.2b. The latter was 
the “productionised” version with the Beardmore 
engine, wailing-edge flap deleted, simplified fuel 
system and other changes to facilitate large-scale pro: 
duction by inexperienced companies, These com: 
prised, apart from the RAF itself (which built only 47 
F.E.2b's): Boulton & Paul (250); Barclay Curle (100); 
Gasrett & Sons (60); Ransome, Sims & Jefferies (350) 
Alex Stephen and Sons (150) and G & J Weir (600). A 
160 hp Beardmore engine was adopted later, and the 
oleo u/c with nosewheel gave way to a simplified form 
without the nosewheel or, later, a non-oleo V-strut 


‘A Green-engined F.E.2a (above) and the more 
‘numerous Beardmore-engined F-E.2b (below). 


arrangement. All 12 F-E2a's and almost a thousand 
F.E2b's went to RFC squadrons in France, where they 
engaged in offensive patrols over the enemy lines in 
the réle of fighter escort for unarmed reconnaissance 


‘The F.E.2b was utilised by the RFC primarily in the 
role of armed reconnaissance aircraft. 


A “presentation” aircraft from the Gold Coast, this 
P.E.2b (above) served with No 25 Sqn, RFC. 


aircraft. Over 200 were issued to Home Defence units, 
some of these flying as single-seaters, and service use 
of the F.E.2b continued until the Armistice in Novem- 
bet 1918. The following data are for the version with 
160hp Beardmore engine, Max speed, 91.5 mph 
(147 kavh) at 5ea level, 76 mph (122 knw/h) at 10,000 ft 
(8.050 m). Time to 4,000 ft (1220 m), 9.86 min. Service 
ceiling, 11,000f (3353m), Empty weight, 2,061 lb 
(995 kg). Loacied weight, 3,037 lb (1 378 kg). Span, 47 ft 
9in (14,56 m). Length, 32 ft 3 in (9,83 m). Hejght, 12 ft 
+ in (3,84 m), Wing area, 494 sq ft (46,89 m’) 


ROYAL AIRCRAFT FACTORY 

F.E.2c UK 
Among the 12 F-E.2a's sent to France in 1915, where 
they were flown by No 6 Squadron RFC and sometimes 
known by the alternative official designation of Fighter 
Mark I, one had its seating arrangement reversed, 
‘Thus, the pilot occupied the front cockpit ~ located a 
little farther aft than in the F-E.2a and 2b ~ and the gun: 
ner was in an elevated aft position. An additional Lewis 
gun was fitted in the nose, remotely controlled by the 
pilot. In this form, the aircraft was designated F.E. 2c 
Conversion of a small number of F.E,2b's to 2c con: 
figuration was put in hand at the RAF, Farnborough, 
but only two are thought tohave been completed as the 
F-E.2c was found to offer no advantage ovor the F.E.2h 


In the fow F.E.2c’s built (below), the positions of the 
pilot and gunner were reversed. 


Six more 2b’s were converted to 2c’s in late 1917, how: 
ever, to serve as night bombers with No 100 Squadron, 
for which role the improved view for the pilot out- 
weighed the difficulties posed! for the gunner. Data for 
the F E.2c were as for the FE 2b, 


ROYAL AIRCRAFT FACTORY 
F.E.2p UK 


On7 April 1916, a version of the F,6.2b was flown at the 
RAF Famborough, fitted with a 260 hp Rolls-Royce Mk1 
(later, Eagle I) 12-cylinder water-cooled V-type engine, 
becoming thus the prototype F.E.2d, Compared with 
the 160 hp F-E.2b, the Rolls-Royce-engined version had 
better rate of climb and ceiling and slightly improved 
speed performance, and although the heavier engine 
adversely affected manoeuvrability and field perform: 
ance, the FE2d was ordered into production as an 
interim supplement for the F.E.2b. Eighty-five were 
built at Farnborough and 270 by Boulton & Paul, 
although many of these were completed, in the event, 
with Beardmore engines as F-E.2b’s. In those F-E.2d’s 
completed. several versions of the Rolls-Royce engine 
‘were fitted; as well as the Mik I these comprised the 
250 hp Marks TI and IV (later, 284 hp Eagle Ill and IV) 
and the 275 hp Marks Tand'I{ (later, $22 hp Eagle V and 
VD). The first few F-E,2d's had the oleo undercarriage 
with nosewheel extension, but the modified oleo type 
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‘An early series F.E.2d (above) built at Famborough, 
showing the low-sided pilot's cockpit, 


without the nosewheel was soon adopted. The F.E.2d 
was in service in France by July 1916, and the type also 
served with Home Defence units, although its low 
speed performance made it an ineffective Zeppelin- 
chaser. Most F-E.2d’s were armed with two Lewis 
guns, one on a flexible mounting in the nose and 
another fixed forward-firing for the pilot; in some cases 
a third gun, on a telescopic pillar mounting, was also 
provided between the two cockpits. The following data 
apply to the F.E.2d with 260 hp Rolls-Royce Mark 1 
engine. Max speed, 94mph (151kavh) at 6,000ft 
(1625 m), 88 mph (142 km/h) at 10,000 ft (3050 m). 
‘Time to 5,000 ft (1525 m), 7.15min, Service ceiling, 
17,500 ft (5 334 m). Endurance, 3.5 hrs. Empty weight, 
2,609 lb (1 138 kg). Loaded weight, 3,470 lb (1 674 kg), 
Span, 47 ft 9in (14,55 m). Length, 32 ft 3 in (10,13 m), 
Height, 12ft 712in (3,85 m). Wing area, 494 sq ft 
(45,89 1") 


ROYAL AIRCRAFT FACTORY 
S.E.4a UK 


Designed at Famborough by H P Folland at the end of 
1914, the S.E.4a was one of a series of "Scouting Experi: 
mentals" used to study the interplay of stability and 
manoeuvrability. Unrelated, except in configuration 
and design authorship, tothe high performance’S.E.4 of 
mid-1914, the S.E.4a was a sturdy little single-bay 
biplane with equi-span wings incorporating 3.5 deg of 
dihedral and having no centre section. The square- 
section fuselage was of conventional spruce construc: 

tion with steel tubes to accept the loads from the lower 
wings, and, like the wooden wings and tail unit, was 
fabric-covered, Full-span ailerons were fitted to both 
sets of wings, and power was provided by an 60 hp 
Gnome seven-cylinder rotary in a fully circular short. 

chord cowling, The fist of four S.E.4a’s built at the RAF 
flow there on 25 June 1915, and differed from its succes: 

sors in having faired fuselage sides and an outsize spin- 
ner, The fourth and last $,E.4a flew on 13 August that 
year, The third, flown on 27 July, was at first fitted with 
an 80 hp Le Rhone engine, the Gname being substi 


‘The first of the three “productionised' S.E.4a's, (below) 
showing the flat-sided fuselage. 


tuted later, and in October 1916 this same S.E.4a was 
provided with an 80 hp Clerget, In the hands of the 
RFC, at least one of the S.E.4a's was armed with a 
0,303-in (7,7-mm) Lewis gun mounted on the centre 
line above the upper wing to clear the propeller disc 
Span, 27 ft 6 in (8,38 m). Length. 20 ft 10% in (6,37 m). 
Height, 9 ft 5 in (2,87 m) 


‘The S.£.4a (below) with Le Rhdne engine. 


ROYAL AIRCRAFT FACTORY 
B.E.12 


UK 


Evolved at Famborough during 1916 as a marriage of 
the B.E.2c airframe with the then-new RAF air: 
cooled 12-cylinder Vee-type engine of 140 hp, the B.E.12 
prototype began test flying at the end of July that year. 
Although flown from the start as a single-seater, it was 
at first unarmed and was intended for such réles as 
bombing and photography rather than as a fighter, The 
prototype was tested in France in September 1915 and 
its generally satisfactory performance encouraged the 
War Office to order production of the B.E.12 in that 
‘same month. Delivered from March 1916 onwards, pro- 
duction aircraft had the R.AF.4a engine (with in- 
creased stroke), twin upright exhaust stacks, an auxili- 
ary gravity fuel tank under the port upper wing and, 
after the first few. an enlarged rudder with curved lead 
ing edge. At first serving with RFC squadrons in France 
for general duties, the B.E.12 was fitted with a 0.303-in 
(7,7-mm) Lewis machine gun on an oblique mounting 
on the fuselage side, or over the wing centre section, 
but several other experimental installations were tried 
at Farnborough before the decision to adopt the newly- 
available Vickers-Challenger interrupter gear, using a 
Vickers gun firing through the propeller disc. Difficul 
ties with the gear, combined with the excessive 
stability of the B.E.12 (to overcome which the B.E2e- 
type tailplane and elevators were used on some 
B.E.12s), made the type ineffectual as a fighter, how- 
ever, and it was soon withdrawn from France, having 
served with only two squadrons, B.E.12s remained in 
service with Home Defence squadrons through 1917, 
many alternative armament installations being tried, 
including a quartet of Lewis guns, and sets of Le Prieur 
rockets on the interplane struts. One Zeppelin was shot 


‘A production B.E.12 (above) with enlarged fuel tank 
between the centre-section struts, and rounded fin. 


down by a B.E.22, in June 1917. At Famborough, one 
was tested with a Davis six-pounder recoilless gun, 
firing upwards at 45 deg for anti-Zeppelin use, but this, 
‘was not adopted for production, Contracts were placed 
with two companies for B.E.12 production, Daimler 
building 200 and Standard Motor Co, 60, against the 
original orders placed in 1915, and Daimler receiving a 
contract for 200 more in August 1917. Many of the latter, 
however, were completed as B.E.12b's (which see), 
‘Max speed, 102 mph (164 km/h) at sea level, 91 mph 
(146 km/h) at 10,000 ft (3.050m). Time to 10,000 
(3.050 m), 33 min. Service ceiling, 12,600 ft (3 810m) 
Endurance, 3hrs. Empty weight, 1,6351b (742 kg), 
Loaded weight, 2,9621b (1067kg), Span, 37 ft Oin 
(113m). Length, 27 ft 3 in (8,31 m). Height, 11 ft 13 in 
(3,39 m), Wing area, 371 5q ft (34,47 m’), 


ROYAL AIRCRAFT FACTORY 
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With the B.E.12 established in production in 1916, 
based on the B.E.2c airframe with its equi-span two: 
bay wing and massive horizontal tail surfaces, a further 
marriage was arranged to combine the R.A.F.4a engine 
with the newer B.E.2e airframe, This introduced the 
single-bay cellule with overhanging upper wing and a 
‘smaller tailplane/elevator combination, together with 
the larger, rounded fin of the B.E,12, Designated B.E.12a 
in this form, the type was ordered from Coventry Ord- 
nanoe Works and Daimler, each of which received 
‘contracts for 50 during 1916 (some of the Daimler batch 
being completed as B.E.129). The B.E.12a's served 
briefly with Home Defence units and more extensively 
in Palestine, with the Australian-manned No 67 Squad: 
ron, Max speed, 105 mph (169km/h) at sea level, 
80.5 mph (129.5 km/h) at 10,000 ft (3.0501). Time to 
10,000 ft (3050 m), 24.25 min. Empty weight, 1,6101b 
(730 kg), Loaded weight, 2,327 Ib (1 056 kg). Span, 40 ft 
Oin (12,19 m). Length, 27 ft 3 in (8,30 m). Height, 12 ft 
01n (3,66 m), Wing area, 360 sq ft (33,44 m’), 


A Daimler-built B.E.12a (above) and a drawing (below) 
of the standard aircraft, without armament. 
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Inan attempt to improve the performance of the B.E.12, 
primarily for the benefit of Home Defence squadrons, a 
200 hp Hispano-Suiza water-cooled eight-cylinder Vee- 
type engine was substituted for the 150 hp R.A.F.4a. 
‘The first such installation was completed in September 
1917 by the Southern Aircraft Repair Depot at Fambo- 
rough and demonstrated a dramatic improvement in 
speed and climb performance, Consequently, it was 
decided that 150 of the 200 B.B.12s ordered from Daim- 
ler in August 1917 should be completed with the His- 
pano engines as B.E.12b's. Airframes built by Daimler 
Were fitted with these engines at the Northern Aircraft 
Repair Depot at Aston, near Sheffield, and deliveries 
began late in 1917, As Zeppelin raids on the UK had by 
this time virtually come to an end, many B.E.12b's went 
straight into store, their urgently-needed engines 
being removed for use in other aircraft types, such as 
the S.E.6a, It is believed that production of B.E.12b's 
ended some 12-20 short of tho intended total. The 
standard armament of the B.£.12b comprised a 0,303-in 
(7,7-mm) Lewis gun above the centre section, firing 
over the propeller disc. Performance and weight data 
for the B.E.12b are not recorded. Dimensions similar to 
those of the B.E.12, 


‘The standard B.E.12b (below), as used by several RFC 
Home Defence squadrons in 1917/18, 
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Designed under the direction of John Kenworthy, the 
F-E,8 was the first single-seat fighter evolved as such at 
Famborough, where the first of two prototypes was 
flown on 15 October 1916. Of pusher configuration to 
allow an uninterrupted forward field of fire for the 
0.303-in (7,7-mm) Lewis gun, the F-E.8 was a two-bay 
equi-span biplane with a short fuselage nacelle to 
accommodate the gun, the pilot and a 100 hp Gnome 
Monosoupape nine-cylinder rotary engine, and four 
slender booms to carry the cruciform tail unit. Con- 
struction of the nacelle was of welded steel-tube with 
aluminium sheet covering; the wings and tail unit used 
conventional wooden spars and ribs with fabric cover 
ing. Trials with the second prototype in France in late 
1916 led to a change in the gun installation, which was 
mounted within the nacelle nose and could be moved 
through a limited range by means of a control in the 
cockpit. Production F.E.8s, which began to appear in 
May and June 1916 from the factories of Darracq Motor 
Engineering at Fulham and Vickers at Weybridge, hac 
amore practical gun mounting on the nose immediately 


(Below) The F.E.8 with Gnome Monosoupape engine. 


‘Somewhere “over the front” in 1916, an F.E.8 (above) 
fies in the markings of No 41 Sqn, RFC. 


ahead of the cockpit. Production totalled 220 by Dar 
racq and 60 by Vickers. Service use by RFC squadrons 
in France began in August 1916, and, although soon 
obsolescent, the F.E.8 remained in service for a year 
becoming the last single-seater of pusher configuration 
in general use. Trial installations of the 110 hp Le Rhone 
and 110 hp Clerget engines were made, but the Mono: 
soupape temained the standard fit and the following 
data apply to this version Max speed, 94mph 
(151 kavh) at sea level, 70 mph (113 km/h) at 10,000 ft 
(3050.m). Service ceiling, 15,210 ft (4 636m). Endw- 
rance, 2.6 hrs. Empty weight, 895 lb (406 kg). Loaded 
weight, 1,346 lb (611kg). Span, 31f 6in (9,60 m). 
Length, 23 ft 8 in (7,21 m). Height, 9ft 2in (2,79 m). 
Wing area, 218 sq ft (20,25 m1’). 


ROYAL AIRCRAFT FACTORY 
S.E5 UK 


to the Sopwith C tation as the 
RFC’s outstanding fighter of World War, the S.E.5 was 
designed under the direction of HP. Folland. Of classic 
tractor biplane configuration, the S.E,5 was initiated to 
take advantage of the new Hispano-Suiza engine that 
began test-running in Spain in February 1916 and was 
in production in France a few weeks later. Two ver 
sions of the engine became available during 1916, the 
basic direct-drive 160 hp unit and a geared version pro: 
ducing 200 hp. Examples of both were included in the 
British orders placed in France and, subsequently, with 
Wolseley for licence-built examples (as the 150 hp 
Python and 200 hp Adder respectively). The S.E.5 was 
intended, from the outset, to be powered by the 200 ip 
geared engine and to be armed with 8 0.303-in (7,7. 
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mm) Lewis machine gun firing through a hollow pro- 
peller shaft. but, in the event, early aircraft had to use 
the 160 hp Hispano 8Aa, and had an armament of one 
Vickers gun in the front fuselage, offset to port, with 
interrupter gear, and a Lewis on a Foster mount above 
the centre section. Unarmed, the first of three prato- 
types of the S.£.5 flew on 22 November 1916. It was a 
compact single-bay biplane with equi-span wings fea- 
turing raked tips, a similarly-raked tailplane, triangular 
fin and almost rectangular rudder, with a small ventral 
fin and a V-strut undercarriage. A large windscreen 
was provided over the front of the cockpit, All major 
components were of conventional wood construction, 
with fabric covering. Of two further prototypes, one 
was similarly powered and first flew on 4 December 
1916, whereas the other introduced the 200 hp engine 
and became, effectively, the prototype for the $.£.5a 
(which see). Production of the S.E.5 was ordered “off 
the drawing board” with a first batch of 24 built by the 
RAF at Farnborough, where the first was completed in 
March 1917. A second batch of 60 followed on, but at 
east 16 of these were to emerge as S.E,6a's, and some 
S.Es in service were also modified to have 200 hp 
engines. In service with the RFC in France by early 
1917, production S.E.5s were modified in various ways, 
particularly by removal of the windscreen, Other 
changes tried out on S.E.s to improve the lateral con- 
trol were consolidated in the SESa, Max speed, 
122mph (196km/h) at 3,000f (916m), 98mph 
(158 kmn/a) at 15,000 (4570m). Time to 65001 
(1.980 m), 8 min. Service ceiling, 19,000 ft (5 790 m), En: 
durance, 2.5 hrs, Empty weight, 1,399 1b (6365 kg). 
Loaded weight, 1,996 1b (878 kg). Span, 27ft 111n 
(8,51 m). Length, 20t 11 in (6,38 m). Height, 9 ft 6 in 
(2,87 m). Wing area, 249.8 sq ft (23,20 m’), 


A Farnborough-built, early-production $.E,5 (below) for 
service with No 86 Sqn in 1917. 


ROYAL AIRCRAFT FACTORY 
S.E.5a UK 


‘The third prototype of the S.E.6 flew at Farnborough on 
12 January 1917 powered by a 200 hp geared Hispano 
Suiza 8B water-cooled eight-cylinder V-type engine, 
but otherwise similar to the 150 hp-engined earlier pro: 
totypes, While production deliveries of the 200 hp 
‘engine were awaited, airframe modifications were in- 
troduced in the light of early experience with the first 
production batch of $.£.6s, In particular, the wing rear 
spars were shortened at the tips to provide greater 


Built by Wolseley, this $.£.5a (below) once used for 
“skywriting” was restored at the RAE in 1972, 
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strength, this serving to blunt the previously raked tips 
‘and reduce overall span by 15/4 in (39,4.cm). At the 
‘same time, lateral control was improved by shortening 
the levers on the ailerons, With a small Avro-type wind 

screen in place of the S.E.5's voluminous structure, a 
small fabric-covered head fairing behind the cockpit, 

the blunt wings and the standard Vickers + Lewis gun 
armament, the version with 200 hp engine became the 
subject of large-scale production as the $.E.6a, starting 
with part of the second batch 5.E,58 already ordered 
from the RAF, Two hundred more were built at Farnbo 

rough itself and, in addition, by the time the war came 
to an end in November 1918, some 6,125 S.E.Sa's had 
heen built by flve companies in less than 18 months 

Austin (1,550), Bleriot & Spad (560), Martinsycie (400), 
Vickers (2,215) and Wolseley (400). Production of the 
200 hp Hispano (in several sub-variants, and including 
licence-production by Wolseley as the W.4B Adder 1, IL 
‘and If!) failed to keep pace with this prodigious output, 
and numerous operational difficulties with the engine 
enhanced the problem. Consequently, many $.E.Sa's 
‘were fitted (without change of designation) with the 
200 hp dlirect-drive Wolseley W.4A Viper, a derivative 
of the French engine. At least six S.E.5a's were flown 
with the 200 hp Sunbeam Arab I (geared) or Arab TL 
(direct drive) water-cooled eight-cylinder engine in 
trials at Farnborough, and some production aircraft re- 

ceived high-compression versions of the French-built 
Hispano-Suiza engine, increasing maximum output to 
220 hp. Twenty-two scquadrons of the RFC and the US 


A "presentation" S.E.6a (above) from Addis Ababa and 
a drawing (below), both showing the fighter's standard 


armament. 
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(Above, top) S.E.Sa, No 74 Sqn, RAF, at Teteghem, 
France, April 1919, as flown by “Mick” Mannock. 
(Immediately above) §.£.5a in Polish service. 


Air Service were flying the S.E.6a by the time of the 
Armistice, but this brought an end to planned large- 
scale production by Curtiss in the US when only one of 
1,000 on order had been completed (in addition to 56 
assembled from British components). Service use con- 


One of 60 S.E.5a's (above), rebuilt in the US by Eberhart 
‘as S.E.SE's with Wright-Hispano E engines. 


Unued on a small scale for only a short time after the 
end of the war, in Australia, Canada and South Africa as 
well as with the RAF. The following data refer to the 
S.ESa with the 200hp Hispano-Suiza engine. Max 
speed, 126mph (203km/h) at 10,000ft (3050), 
16 mph (187 kavh) at 16,000ft (4570m). Time to 
10,000 ft (3 050 m), 13.25 min. Service ceiling, 17,000 ft 
(5 180m), Endurance, 2.25 hrs. Empty weight. 1,531 Ib 
(694 kg). Loaded weight, 2,048 lb (929 kg). Span, 26 ft 
7¥4tn (8,11 m). Length, 20 ft 11 in (6,37 m). Height, 9 ft 
6 in (2.89 m). Wing area, 245.8 sq ft (22,83 m*) 
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The final aircraft built at Farnborough against contracts 
for 748,E.6s placed in 1917 was used early the following 
year for an experimental programme aimed at improv- 
ing the performance and fighting ability of the type. Fit 
ted with a 200 hp Hispano-Suiza 8B engine and armed 
with the Lewis and Vickers gun combination of the 
standard S.E,Sa, it had new single-bay wings of un: 
equal span and chord, In addition, a retractable radiator 
was provided in the forward fuselage, and a large, shal- 
low, propeller spinner was fitted, to combine with a te- 


‘The sole example of the S.E.Sb (below), photographed 
‘at Farnborough in April 1918, was fitted with a 
standard S.£.5a wing cellule in 1919. 


profiled cowling and give better streamlining of the 
fuselage The head-fairing behind the cockpit was also 
improved. Tests in 1918 revealed little performance 
gain or handling benefit, with the extra drag of the big 
upper wing offsetting gains from the more streamlined 
fuselage. Standard S.E.6a wings were fitted to the 
SE.Sb in 1919, as well as a modified horizontal tail, for 
comparative testing at Martlesham Heath, and this air- 
craft made an appearance at the RAF Pageant at Hen- 
don in 1920, Loaded weight, 1,9501b (885 kg). Span, 
30 ft 7 in (9,32 m). Length, 20 ft 10 in (6,35 m). Height, 
9ft 6 in (2,89 m). Wing area, 278 sq ft (25,83 m*). 
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Conceived as a replacement for the FE.2b in the 
fighter-reconnaissance réle, the F.E.9 was of similar 
pusher configuration and therefore already obsoles- 
cent by the time it appeased in 1917. Emphasis was 
placed in the design upon providing the gunner with a 
‘good field of fire and the pilot a good all-round view. To 
this end, the nacelle was located close beneath the 
upper wing and was carried on struts above the 
shorter-span lower wing. The large overhang of the 
upper wing brought the F.E.9 almost into the sesqui- 
plane category, and called for bracing wires from tri 
angular kingposts above the interplane struts of the 
single-bay cellule, A cruciform tail unit was carried on 
four slender booms, as on the F-E.2, and the Vee-strut 
ted undercarriage incorporated oleo legs, Construction 
was largely of wood, but pairs of steel tube N-struts 
linked the nacelle to the upper and lower wings. Power 
was provided by 4 200 hp Hispano-Suiza eight-cylinder 
V-type water-cooled engine and the planned armament 
comprised two 0.203-in (7,7-mm) Lewis guns on pillar 
mounts, ahead of and behind the front cockpit, anc 
both fired by the observer ~ the latter rearwards over 
the pilot's head and the top wing. Installation of a third 
‘gun, on the side of the fuselage for use by the pilot, was 
planned. Authority was given by the War Office for con: 
struction of three prototypes and a production batch of 
24 in October 1916, and testing began in April 1917. 


‘The F.E.9 (above and below) is seen with the original 
single-bay wings, the photograph illustrating the first 
of tho three aircraft built. 


Handling and performance of the prototypes were dis: 
appointing, however, and production was cancelled, to 
allow the Hispano engines to be used in more worth: 
‘while types. Testing of the prototypes continued, inthe 
course of which two-bay wings were tried on the 
‘second aircraft, which was also flown for a time by No 
78 Home Defence Squadron, RFC. Max speed, 105 mph 
(169 km/h) at 10,000 ff (3 050 m), 88 mph (142 kan/h) at 
15,000 (4570m). Time to 10,000f (3050m), 
2135 min, Service ceiling, 15,500 ft (4 725m). Loaded 
weight, 2.4801b (1126 kg). Span, 40ft 1in (12,22 m) 
Length, 28 ft 3 in (8,61 m). Height, 9ft 9in (2,97 m). 
Wing ares, 365 5q ft (33,91 m’). 
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NE1 UK 


‘As a derivative of the F.E.9 (which see), the RAF 
planned to develop a dedicated night fighter as the 
F.EA2. This was to have used the same 200 hp His- 
pano-Suiza eight-cylinder Vee-type water-cooled 
engine, the same undercarriage, tallbooms, tail unit 
and wing centre section as the F.E.9, and basically the 
same nacelle, but with the crew positions reversed. 


Designed for night fighting, the N.E.1 (above) was 
derived from the F.E.9, with three-bay wing cellul 


New equi-span, three-bay wings were planned, with 
plain unbalanced ailerons. The pilot, in the front cock- 
pit for the best possible view during unaided nocturnal 
operations, was to have a forward-firing 0,303-tn (7,7. 

mm) Lewis gun, whereas the observer was tobe armed 
‘with a Vickers rocket gun for which two mounts were 
to be provided for firing forwards or aft. Provision was 
tobe made for a searchlight in the nose, and another on 
the forward mount for the rocket gun, with a wind: 

driven generator under the nacelle, Six prototypes 
were planned, but before construction began the de: 

signation was changed to N.E.1 (for "Night-flying Ex 

perimental") and some changes were made. These 
eliminated the second searchlight, increased the span 
of the wing centre section, changed the tail unit design, 

moved the boom attachment points on the tailplane 
‘outwards, and introduced a wide-track undercarriage 
with a divided axle arrangement. Flown early in Sep: 

tember 1917, the first N.E.1 was almost immediately 
damaged and was then modified, before resuming fly 

ing on 4 October, to accommodate the observer in the 
front cockpit with the rocket gun and the pilot behind 
‘with a fixed Lewis gun. In this form, the N,E.1 was sub- 
mitted to official trials at Martiesham Heath in Novem: 
er 1917, but was not thought to have adequate per: 

formance to serve as a night fighter. The other five 
prototypes were all completed by January 1918, but one 
‘was used only for static testing, another probably re 
mained unflown and only one was Issued to an RFC 
squadron for home defence. Max speed, 95 mph 
(153 krw/h) at 10,000 ft (3 050 m), 85 mph (137 km/h) at 
16,500 ft (5.030 m). Time to 1,000 f (305 m), 1.6 min. Ser 
vice ceiling, 17,500 ft (6.935 m). Endurance, 2.75 hrs. 
Empty weight, 2,071Ib (939kg), Loaded weight, 
2,946 Ib (1336 kg). Span, 47 ft 10 in (14,57 m). Length, 
30 ft 2in (9,19 m). Height, 9 ft 8 in (2,94 m). Wing area, 
1566.1 sq ft (51,57 m2") 
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The last airoraft type to emerge from the Royal Aircraft 
Factory at Famborough, before its change of name in 
June 1918 to Royal Aircraft Establishment, the A.E.3 
‘was itself an extrapolation from the N.E.1 (which see). 
Designated as an "Armoured Experimental” type, the 
AE. was intended as a specialised ground-attack 


UK 


Conceived as a ground-attack fighter, the A.E.3 Ram 
(below) was the only Famborough design to be named. 


fighter, for which purpose it was to mount a pair of 
0:303-in (7,7-mm) Lewis guns in the nose, with a 
limited degree of movement in azimuth and depres- 
sion. A third Lewis was to be pillar-mounted in the 
front, observer's, cockpit for self-defence. Like the 
NE, the AE.3 was a large three-bay equi-span 
biplane, differing principally in the construction and 
shape of the nacelle, which was armoured with steel 
plate and provided stowage for 32 ammunition drums. 
Intended to be powered by the 200 hp Hispano engine 
asusedin the N.£.1, the A.E.3 prototype emerged at the 
end of March 1918 with a 200 hp Sunbeam Arab, whilst 
the second, eight weeks later, had a 230 hp Bentley 
B.R 2 rotary. Flight testing of the latter began on 4 June, 
and larger ailerons and rudders were fitted before this 
A.E3 went to France for service trials, which aroused 
little enthusiasm. The third aircraft, also completed in 
June 1918, had an Arab engine like the first and in this 
form the A.E.3 was named the Ram I, whilst the B.R2 
version became the Ram Il. A proposed derivative, the 
Ram Ill, was not built and no production ensued, other, 
better, types having become available . The following 
speed is estimated with a 200 hp Hispano engine. Max 
‘speed, 95 mph (153 kav/h). Span, 47 ft 1042 in (14,69 m). 
Length, 27 ft 83 n (8,44 m). Height, 10 ft 0 in (3,05 m). 
Wing area, 560 sq ft (52,02 m). 


(Below) The AE.3 Ram II with B.R2 engine. 


RUMPLER 6A 2 


In May 1916, the Rumpler Flugzeug-Werke initiated 
flight tost of a tandem two-seat reconnaissance fighter 
referred to by the company designation 6A 2 (the first 
digit indicating the year, the letter indicating the air- 
craft category and the second digit signifying the de- 
sign sequence in that category and year), Whereas all 
preceding Rumpler biplanes had featured two-bay 
wing cellules, the 6A 2 broke new ground in being of 
single-bay configuration with ¥-type interplane struts. 
Of mixed construction with plywood and fabric skin- 
ning, it was initially powered by a 160 hp Mercedes D Ill 
six-cylinder water-cooled engine with Stimkihler 
radiator beneath the wing centre section and a “rhino 
hor’ exhaust pipe. Proposed armament comprised a 
synchronised 7,9-mm LMG 08/15 machine gun and a 
swivelling Parabellum in the rear cockpit. At an early 
phase in flight development some strengthening of the 
wings was undertaken and more orthodox paired 
struts substituted, and, subsequently, the 6A 2 was fit 


Germany 


Rumpler's first fighter was the 6A 2 (below), which was 
tested with little success in 1916. 


RUMPLER 


ted with a geared eight-cylinder Mercedes DIV engine 
‘of 220 hp. Excessive vibration led to discontinuation of 
the flight test programme, the type being overtaken by 
the more innovative 7C 1. Loaded weight, 2,778lb 
(1.260 kg), Span, 33 ft 544 in (10,20 m). 


RUMPLER 6B 1 


The first essay in the single-seat fighter category by 
Rumpler was a twin-float seaplane intended for both 
offensive patrol and seaplane station defence, 
Assigned the company designation 6B 1, the fighter 
‘was a derivative of the highly successful SA 2 (C1) two- 
‘seat general-purpose biplane, possessing a fundamen: 
tally similar structure and retaining the 160 hp Mer- 
cedes D Il engine. The two-bay wing cellule was also 
retained, but a modest stagger was applied, the rear 
cockpit was discarded and armament comprised a 
single synchronised 7,9-mm LMG 08/15 machine gun, 


Germany 


‘The Rumpler 6B 1 (above and below) and similar 6B 2 
‘were ordered in quantity after prototype test, 


The largest of five single-seat float fighter prototypos 
‘ordered in June 1916 for evaluation by the Marine- 
Flieger, the GB 1 entered production after acceptance of 
three prototypes during July-August 1916. Forty series, 
aircraft followed between November and May 1917, 
production continuing with the 6B 2 of which 60 had 
been delivered when the programme terminated in 
January 1918. The 68 2 differed in comparatively minor 
respects, the most visible modification being use of the 
tailplane of "wing-nut” form of the C IV. The following 
data relate to the GB 1 in standard form. Max speed, 
84mph (195km/h) at sea lovel. Time to 9,840ft 
(300m), 26min. Range, 342 mis (550m). Empty 
weight, 1,742lb (790 kg). Loadéd weight, 2,513 1b 
(1140 kg), Span, 39ft 10 in (12,15 m). Length, 29ft 
814 in (9,05 m). Height, 11 ft 6% in (3,60 m), Wing area, 
384.28 sq ft (35,70 m*) 
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RUMPLER 7C 1 


Late in 1916, the Rumpler team headed by Edmund 
Rumpler initiated design of both a two-seat and a 
single-seat fighter embodying a novel, if complex, 
‘method of fuselage construction. This, protected by a 
patent filed early in 1915, sought to combine minimum 
weight with maximum strength. The fuselage was 
builtup from plywood frames with numerous thin strin 
gers, the whole being covered by two layers of doped 
fabric strips applied diagonally in opposite directions 
‘and intended to provide the necessary torsional stif- 
ness, A close-cowled 160 hp Mercedes D II engine was 
attached to a fuselage extrusion supporting the upper 
wing, which embodied an offset flush radiator. The 
‘upper wing was of parallel chord, the lower wing being 
of so-called Libelle (Dragonfly) form featuring a curved 
trailing edge, the wing cellule being braced by single 
broad-chord [-section struts with cables running totwo 
fuselage points. This formula, which resulted in what 
was, aerodynamically, an outstandingly clean aero. 
plane, was applied to the 7 1 two-seat fighter and the 
‘7D 1 single-seat fighter. The 7C 1 entered fight test in 
the spring of 1917, initially with vertical tail surfaces 
confined to a pivoting rudder. The tail was subse- 
quently redesigned to embody a fixed fin, but devolop- 
‘ment was discontinued at a comparatively early stage, 
presumably as a result of difficulties similar to those ex 
perienced with the parallel single-seat 7D 1. No specifi 
cation for the 7C 1 appears to have survived 


Germany 


‘The Rumpler 7C 1, seen (below) with original and 
(above) definitive vertical tails, featured the so-called 
Libelle (Dragonfly) form lower wing. 


RUMPLER 7D 1 Germany 


Evolved in parallel with the two-seat 7C 1 and em- 
bodying similar aerodynamic and structural features, 
the 7D 1 single-seat fighter was the recipient of an 
Tdflieg (Inspectorate of Flying Troops) contract forthree 
prototypes, flight testing commencing in the spring of 
1917. The Idilieg requirement called for a speed of 
103 mph (166 km/h) at 16,406 ft (5 000 m), that altitude 


(Below) The Rumpler 7D 1 single-seat fighter. 
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‘The Rumpler 7D 1 (above) utilised novel fuselage 
construction and was aerodynamically advanced. 


being attained in 31.5 minutes, and an endurance of 
15 hrs. An armament of two synchronised 7,9-mm LMG 
08/15 machine guns was specified and provision for 
‘oxygen breathing apparatus requested. A second iden 
tical prototype was designated 7D 2. Flight testing re- 
vealed that the pilot's field of vision was seriously im: 
paired by the broad-chord interplane struts and there 
were aerodynamic problems associated with the upper 
wing/fuselage junction. Furthermore, there were ser- 
vicing difficulties related to the engine installation. In 
consequence, the 7D 1 and 2 were abandoned in favour 
of a more conventional fighter, the 7D 3. Max speed, 
109 mph (175 knw), Service ceiling, 22,965 ft (7 000 m). 
Span, 26 ft 10% in (8,20 m). Length, 19 fe 4% in (5,90 1), 
Height, 8 ft 6¥ in (2,60 m). 


RUMPLER 7D 3 
‘The shortcomings displayed by the 7D 1 and 2 led the 
Rumpler team to evolve a more conventional derivative 
fighter retaining the same structural precepts. This, the 
‘7D 3, retained the Mercedes D Ill engine, but a more 
orthodox installation was adopted, the flush radiator 
being centrally mounted in the wing centre section 
which was raised above the forward fuselage decking 
by means of a cabane structure, The broad-chord I-type 
interplane struts were discarded in favour of more con- 
ventional twin struts. The 7D 3 was tested during the 
summer of 1917, but it may be presumed that results 
were not entirely satisfactory, as, by the late autumn, 
work had begun on an entirely new aircraft, the 7D 4, 
intended to participate in the first D-type contest that 
was to take place at Adiershot early in the following 
year. No further details of the 7D 3 are available, 


Seon (below) being exhibited at Breslau in December 
1918, the Rumpler 7D 3 flew in the summer of 1917. 


RUMPLER 7D 4 


Germany 


‘To compete in the first D-type contest (20 January-12 
February 1918), intended to select single-seat fighters 
for service introduction in mid-1918, Rumpler built two 
prototypes of the 7D 4. One prototype was completed 
with a conventional twin-strut cellule and the other 
‘with a cellule employing “reverse-C” interplane struts 
braced by fabric-wrapped triple cables. The fuselage 
structure remained unchanged, but in an attempt to 
eradicate some torsional problems experienced earlier 
‘with this type of construction, a thin plywood veneer 
skinning was applied to the nose and tail sections to in- 
crease rigidity. Again, the Mercedes D Ill engine was 
retained and specified armament was two 7,9-mm 
LMG 08/15 synchronised guns. Flight testing of the 7D 
4 had commenced by October 1917, and during the 
D-type contest the example fitted with “reverse-C" 
interplane struts attained an altitude of 16405 ft 


‘The Rumpler 7D 4 (above) in its original form with a 
cellule employing “reverse-C” interplane struts. 


{5000m) within 23.8 min. This prototype was con- 
sidered to afford excellent visibility from the cockpit, 
but was, by consensus, somewhat temperamental in 
handling and difficult to land. Nevertheless, it 
‘appeared to possess sufficient promise to warrant an 
order for a pre-series of 50 examples of a developed ver 
sion (7D 7) for further investigation and possible oper: 
ational evaluation. Another prototype was completed 
45 the 7D 5, this differing essentially in having an auto: 
mobile-style frontal radiator. No specification for the 7D 
4 is available, 


(Above and below) The Rumpler 7D 4 with a twin-strut 
cellule which entered flight test in October 1917, 


RUMPLER 7D 7 


Too late to participate officially in the first D-type con- 
test, the 7D 7 was an improved derivative of the 7D 4 
with the "'reverse-C” type interplane struts. A new Got- 
tingen aerofoil was employed for the wing, which had 
control surfaces of marginally reduced area, the cockpit 
was smaller and was moved forward 13% in (35 cm), 
and the buried wing radiator gave place to ear-type 


Germany 


(Below) The Rumpler 7D 7 with new Géttingen aerofoil, 


radiators mounted immediately above the lower wing 
roots. Flight testing proved the 7D 7 faster than the 7D 
4, and an unofficial climb to 16,405 ft (5 000 m) within 
18min was reported. The 7D 7 was powered by the 
160 hp Mercedes D Iil engine and possessed an arma- 
ment of two synchronised 7,9-mm LMG 08/15 machine 
guns, static load testing and flight evaluation occupy- 
ing the period 22 February to 1 May 1918. Some discon- 
certing twisting of the tail was encountered during cer- 
tain manoeuvres, calling for structural reinforcement, 
the Jdflieg reporting in May 1918 that the 7D 7 was "un. 
acceptable for the Front and would be rebuilt." 


An improved derivative of the 7D 4, the Rumpler 7D 7 
(below) was found “unacceptable for the Front”, 


RUMPLER 8D 1 (D I) Germany 


‘To overcome the lack of rear fuselage rigidity ex 
perienced during testing of the 7D 7, the fabric: 
‘wrapped, multi-stringered fuselage structure first 
featured by the 7C 1 and 7D 1 was finally and reluctantly 
‘abandoned in favour of a stronger, more conventional 
semi-monocoque of diagonally: wrapped strips of glued 
plywood. The wing cellule was reinforced, balanced 
ailerons were fitted, and the fin and rudder were rede 
signed and enlarged. Designated @D 1, this revised 
fighter provided the standard for the 50 pre-series air 
craft previously ordered from Rumpler as D Is. Three 
pre-series D Is powered by the 160 hp Mercedes D Illa 
engine and one powered by the 180 hp D Ilai high- 
compression engine participated in the second D-type 
contest (27 May ~ 28 June 1918), the last-mentioned 
attaining an altitude of 16,406 ft (5 000 m) in 18.7 min 


The pre-series D I (above and below), the Rumpler 8D 1, 
which participated in two D-type contests. 


‘compared with 27 min required by the Dlla-engined D 
L. Excellent climb and altitude capabilities notwith- 

standing, the evaluation pilots’ consensus of the D I 
was unfavourable, particularly criticised being aileron 
response ~ which was considered slow and erratic — 
the gliding and landing characteristics, and the level of 
vibration. One D1 powered by a 185 hp BMW Illa engine 
participated in the third D-type contest (10-22 October 
1918), being the only contender to attain an altitude of 
26,900 ft (8 200 m), but the fighter was deemed of 


RYAN 


pire 


“\imited usefulness” in close-in combat. Military accep- 
tance testing of the Rumpler fighter had stil to be com- 
pleted at the time the conflict terminated when 22 had 
‘been built. Another 27 were completed after the Armis: 
tice. The following data relate to the standard D I 
powered DI. Max speed, 112 mph (180 km/h) at 16,405 ft 
(5000m). Time to 16,405 ft (5 000 m), 23,75 min. En- 
durance, L5hrs. Empty weight, 1,966 1b (615 kg). 
Loaded weight, 1,775 1b (805kg). Span, 27 ft 712in 
(8,42 m). Length, 18 ft 10% in (6,76 m). Height, 8 ft 4% in 
(2,56 m). Wing area, 179.33 9q ft (16,66 m’). 


RYAN STA-SPECIAL USA 
In the mid ‘thirties, Ryan offered a single-seat armed 
version of its tandem two-seat STM primary trainer, 
which, in turn, had been derived from the S-T initially 
flown on 8 June 1934. Dubbed STA-Special, the single- 
Seater was powered by a 150 hp Menasco C4S air 
cooled engine, and a second batch of six ordered in 
December 1938 for the Guatemalan Cuerpo de Aviacion 
Militar were each fitted with two 0,7-mm wing 
mounted guns and referred to as light fighters. 


‘The STA-Special (below) with faired guns over the 
wings as supplied to Guatemala and referred to 


RYAN FR-1 FIREBALL 


USA 


In December 1942, nine US aircraft manufacturers re- 
ceived a Request for Proposals from the Bureau of Aero- 
nautics for a single-seat shipboard fighter combining 
piston engine and turbojet, the former to be the main 
power source and the latter to provide boost in climb 
and combat. The Ryan Model 28, designed by Benjamin 
T’Salmon and William T Immenschuh, was selected as 
winning contender by the Bureau and three prototypes 
were ordered on 11 February 1943 as XFR-1s. A low- 


‘The first XFR-1 (below) with the tail configuration with 
which it entered flight test in June 1944. 


(Above and below) The FR-1, the photo depicting an 
aircraft cruising on the jet engine power alone, 


wing, cantilever monoplane of classic design, the 
XFR-i was the first carrier aircraft designed from the 
Outset to use a laminar-flow aerofoil and the first US 
‘Navy aircraft to have an entirely flush-riveted exterior 
‘and metal-skinned movable control surfaces, Power 
‘was provided by a 1,350 hp Wright R-1820-72W Cyclone 
‘nine-cylinder air-cooled radial and, in the rear fuselage, 
‘8 1,600 lb st (726 kgp) General Electric 1-16 (later rede- 
signated J31) turbojet. Proposed armament consisted 
of four 0.6-in (12,7-mm) machine guns with provision 
for @ 1,000-Ib (454-kg) bomb under port inboard wing 
Panel. Other features were hydraulically-folding outer 
wings and a tricycle undercarriage. A contract for 100 
production FR-1s was placed on 2 December 1943, the 
first XFR-1 flying seven months later, on 25 June 1944, 
with only the piston engine installed. The turbojet was 
added a few days later. Initial flight tests led to the 
‘major redesign and enlargement of the vertical tail and 
lowering of the horizontal tail. On 31 January 1945, by 
which time a number of series FR-1s had been com: 
pleted and were under test, a contract was placed for 
600 FR-2s which were to differ in having the R-1820- 
‘74W engine of 1,500 hp with water injection. In the 
event, neither the FR-2 nor the XFR-3 was to be built, 
the latter being intended to mate the 2,000lbst 
(907 kgp) General Electric 1-20 turbojet with the -74W 
piston engine. The XFR-4, on the other hand, entered 
flight test in November 1944. Utilising the 19th FR! pro 
duction airframe, this replaced the J31-GE-3 turbojet 
‘with a 3,400 lb st (1 542 kgp) Westinghouse J34-WE-22, 
discarded the wing root intakes of the FR-1 in favour of 
flush inlets in the sides of the forward fuselage, and had 
the aft fuselage extended by 6 in (20 cm), It was found, 
however, that the thrust of the J34 was too great to per- 
mit efficient use of both engines and the XFR-4 pro- 
gramme was discontinued accordingly. Deliveries of 
the FR-1 to the US Navy began in March 1946, the Fire- 
balls equipping one squadron (VF-66) and completing 
carrier qualification in May (aboard the USS Rariger). 
After VJ-Day, the 34 FR-1s remaining to be delivered 
were cancelled, together with all 600 FR-2s, On 18 
October 1945, VF-66 was de-commissioned and its 
FR-1s transferred to VF-41 (redesignated VF-1E on 15 
November 1946) which continued to fly them until mid- 
July 1947. Only 17 of the 66 FR-1s built saw squadron 
usage, the remainder heing assigned for various test 
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‘The XFR-4 (above) with flush turbojet air intakes and 
modified wing roots, and (below) an FR-1 of VF-41 
flying with propeller feathered. 


programmes, Max speed (both engines), 399 mph 
(642 km/h) at sea level, 426 mph (686 krw/h) at 18,100 ft 
(5616 m), (Cyclone only), 320 mph (615 knw/t). Initial 
climb (both engines), 4,800 ft/min (24,4 m/sec). Time to 
20,000 ft (6 095 m), 6.6 min. Range (internal fuel). 
1,030 mis (1 658 kin). Empty weight, 7,689 lb (3 488 kg) 
‘Max loaded weight, 11,652 lb (5 285 kg). Span, 40 ft On 
(12,19 m). Length, 32 ft 4 in (9,85 m). Height, 13 11 in 
(4,24 m). Wing area, 275 sq ft (26,54 m’) 


RYAN XF2R-1 


| 


USA 


‘The XF2R-1 (above and below) utilisod the 16th FR-1 
airframe and differed essentially in having the Cyclone 
piston engine replaced by a turboprop. 


but the airframe of the later fighter was similar in most 
other respects. The XF2R-1 underwent extensive test- 
ing at Muroc Dry Lake, but no further development was 
undertaken. Max speed, 497 mph (800 km/h) at sea 
Jevel. Initial climb rate, 4,850 ft/min (24,64 m/sec). Ser- 
vice ceiling, 39,100 ft (11920 m). Loaded weight 

11,000 Ib (4.990 kg). Span, 42 ft 0in (12,80 m). Length, 
36 ft Oin (10,97 m). Height, 14 ft 0 in (4,27 m). Wing 
area, 305 sq ft (28,33 m*) 


configurationally unique among piston-engined pro- 
duction fighters. Max speed 398 mph (640 km/h). Initial 
climb, 2,955 ft/min (15 m/sec). Max range, 932 mls 
(1500 km). Empty weight, 7,165 lb (3250 kg), Max 
loaded weight, 9,730 1b (4413 kg). Span, 38 ft 1in 
(11,61 m), Length, 34 ft 3 in (10,44 m). Height, 13 ft 1% in 
(4.00 m). Wing area, 238.97 sq ft (22.20 m’) 


SAAB 21R Sweden 


(Above) The J 21A twin-boom, pusher fighter. 


Conceptually highly innovative, the Saab 21 single-seat 
fighter was designed by a team led by Frid Wanstromat 
the Svenska Aeroplan AB. Powered by an aft-mounted 
1,475 hp Daimler-Benz DB 605B 12-cylinder inverted 
Vee engine driving a pusher propeller between twin 
tailbooms, the first of three prototypes flew on 30 July 
1943. The initial production version was designated J 
21A-1 by Flygvapnet and armament comprised one 
20-mm cannon and four 13,2-mm machine guns. Pro 
duction deliveries of the J 21A-1 commenced in July 
1945, 4 being built. This model was followed by the J 
21A-2 featuring internal changes, 124 being manufac 
tured. The J21A suffered heavy control forces and was 
prone to engine overheating which adversely affected 
climb and top speed. Considered obsolescent in the 


fighter réle, it was adapted for the attack mission, a 
further 119 being delivered between May 1947 and 
January 1949 as A 21A-3s with provision for various ex- 
ternal ordnance loads. The Saab 21 was the world's 
second fighter ecquipped with an ejection seat to attain 
operational service (the first being the He 219) and was 


‘A major modification of the FR-1 Fireball, the Model 29 
resulted from @ Bureau of Aeronautics requirement for 
a single-seat fighter combining a turboprop with a 
turbojet. Assigned the designation XF2R-1 and later to 
become known unofficially as the "Dark Shark", the 
single prototype utilised the fifteenth FR-1 production 
airframe and retained that fighter’s J31-GE-3 turbojet, 
mated with a General Electric XT31-GE-2 turboprop de 
veloping 1,700 hp plus 500 tlb(227 kg) of residual thrust. 
Although lacking the wing folding and the catapult and 
arrester gear standard on the FR-1, the XF2R-1 weighed 
1,042 Ib (473 ikq) more than its predecessor when it flew 
for the first time in November 1946. The XTi drove a 
propeller with four square-tipped hollow-stee! blades 
which could be fully feathered or reversed to zero blade 
angle extremely rapidly, the drag of the flatter blade 
angle serving as an effective air brake for landing. By 
‘comparison with the FR-1, the vertical tail surfaces of 
the XF2R-1 were enlarged to compensate for the 
Iengthening forward to accommodate the turboprop, 


512 


(Above) A J 21A-1 of Flottilj 9 which operated from 
Save, Gothenburg, and (below) a preserved example in 
the markings of Flottil/12 at Linkoping 


(Above) A J 21R after reassignment to the Satend: 
based Flottilj7 for the attack task as the A 21R, 


owl 


‘The J 21R (above and below), the photo depicting an 
aircraft of Flottilj10 at Angelholm in 1960, 


‘The annals of aviation record only two fighter designs 
that achieved production and service with a piston 
engine and a turhojet successively, one of these being 
the Saab 21. In late 1945, a team led by Ragnar Hard! 
mark began studying adaptation of the Saab 21 for the 
de Havilland Goblin turbojet, Four J 21A-1 airframes 
were assigned to the programme for conversion, these 
being designated J 21Rs, the first of these flying on 10 
March 1947, and some 50 per cent of the original air 
frame being retained, The J 21R proved something less 
than a suocess, its critical Mach number and maximum 
speed virtually coinciding, and roll rate being low 
whilst its fuel capacity limited it to 40 min flying time. 
Procurement was consequently reduced from the 
planned 120 to 60 aircraft, 30 of these being J 21RAs 
powered by the 3,0001b st (1960 kgp) British-built 
Goblin 11 and the remaining 30 being J 21RBs with the 
SPA-built Goblin Ifl of 3,305 tb st (1500 kgp), Arma. 
‘ment consisted of one 20-mm cannon and four 19,2-mm_ 
machine guns, with provision for an external pack of 
eight 8-mm machine guns or eight 14,5-cm rockets. The 


(Above, top) A J 21A-2 serving with Fiottil12 at 
Kalmar, 1947, and (second from top) the second of the 
J21A prototypes while being evaluated by Flocti 8, 


J 21R entered service at the beginning of 1950, but 
within @ year the fighter was being relegated to the 
attack réleas the A 21R and was finally withdrawn from 
service mid-1954, Data relate to the J 21RB. Max speed, 
497 mph (800 kaw). Initial climb, 3,346 fe/mmin (17 my 
sec). Empty weight, 6,861 lb (3 112 kg). Loaded weight, 
11,096 tb (5 033 kg). Span, 37 ft 3% in (11,37 m). Length, 
34 ft 744 in (10,56 m), Height, 9 ft 64 in (2,90 m). Wing 
area, 240,04 sq ft (22,30 m*) 


SAAB 29 Sweden 
Europe's first swept-wing jet fighter to attain service, 

the Saab 29 was designed under the leadership of Lars 
Brisingand the first of three prototypes was flown on t 
September 1948. Deliveries of the initial production ver 

sion to Flygvapnet as the J 29A commenced on 10 May 
1951, power being provided by an SFA-built de Havil 

Jand Ghost 50 (RM 2) turbojet of 5,005 Ib st (2270 kgp) 
and armament comprising four 20-mm cannon, A total 
of 224 of this version was built before production 
switched, in 1954, to the J 298 with drop tanks and ex 

ternal ordnance, 360 of these being built. In December 
1963, one J 29A was flown with “'dog-tooth” wing ex 

tensions, and, in March 1954, another was flown with 
an afterbumer (as the Saab 29D). Twenty-nine aircraft 
were then retroactively fitted with the wing modifica- 
tion as J 298s, and both afterburner and 


4 29F fighters (below) of Fiottil/3 from Malmsiatt in 
1963 equipped with Rb 24 Sidewinder AAMs. 


(Above, third from top) A J 21R in service with Flottilj 
10 at Angelholm, 1950, and (immediately above) an 
A21R conversion of Flottil/7 at Sitenas, 


(Above) A J 29A of Flottilj 13 at Norrkdping in 1952, and 
(below) the definitive production series J 29F. 


modified wing were fitted to the definitive version, the 
J29F. The latter was powered by the RM 2B version of 
the Ghost rated at 6,173 lb st (2800 kgp) with after 
buming, and 308 J 29F's were produced by conversion 
of J 29Bs and J 298s. Production of the Saab 29 was 


SAAB 


completed in March 1956, and the type was finally re- 
tired by Flyavapnet on 29 August 1976. Thirty ex-Fivg 
vapen J 29Fs were supplied to Austria 1961-64, serving 
until 1970-72. The following data relate to the J 29F, 
‘Max speed, 659 mph (1060 km/h). Time to 32,810 ft 
(10.000 m), 6.2 min. Range, 680 mis (1 100km). Empty 
weight, 10,681 lb (4845 kg). Max loaded weight, 
18,463 Ib (8.375 kg). Span, 36 ft 1014 in (11,00 m). 
Length, 33 ft 6% in (10,23 m). Height, 12 ft 34%in 
(3,75 m). Wing area, 259.96 sq ft (24,15 m") 


A.J 29F (below) of 1 Staffel of the Hérsching-based 
Jagdbombergeschwader, Austrian Luftstreitkrafte, 1961 


SAAB 32B LANSEN Sweden 


Evolved from the Saab 32A Lansen (Lance) attack alr 
craft, the Saab 32B two-seat night and all-weathor 
fighter embodied considerable internal structural rede 
sign, new avionics, 4 more powerful engine and 
heavier cannon armament. The first of two prototypes 
was flown on 7 January 1987, and 118 were delivered to 
Fiygvapnet as the J 32B between July 1958 and April 
1960. The Saab 328 was powered by an SFA-built RM 
6A (RB 90 Avon Mk 47A) engine of 10,560 1b at 
(4790 kgp) boosted to 14,683 tb st (6 660 kgp) with 
afterburning. Armament comprised four 30-mm 
cannon with provision for four Rb 24 (Sidewinder) 
AAMSs, and the Saab 32B was retired from operational 
service in 1973, Max speed, 614 mph (988 km/h) at 
36,000 ft (10.975 m), or Mach=0.99. Max climb, 


19,685 ft/min (100 m/sec). Max range, 1,240 mia 
(2000.km). Empty weight, 16,536 lb (7 500 kg). Max 
loaded weight, 29,762 lb (13 500 kg). Span, 42 ft 734 in 
(13,00 m). Length, 49 t 084 in (14,94 m), Height, 15 ft3 in 
(4.65 m), Wing area, 402,58 3q ft (37,40 m*). 


(Above and below) The J 328 Lansen, that illustrated 
bby the photo belonging to Flottilj 12 based at Kalmar. 


SAAB 35 DRAKEN 


Sweden 


Characterised by outstanding aerodynamic individual 

ity, its double-delta wing geometry heing unique, the 
Saab 36 Draken (Dragon) single-seat interceptor fighter 
was designed under the leadership of Erik Bratt. The 
first of three prototypes was flown on 25 October 1955, 
and the initial series model, designated J 36A by Fiya: 
vapnet, began to enter service in March 1960, 90 being 
built of which 25 were later converted to SK 35C train 

‘ers Equipped for conventional lead pursuit attack, this 
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A.J.35A (above) with Flottilj13 at Norrkdping in 1963, 
in which it was succeeded by the J 35D (below) which 
featured an uprated engine. 


model was powered by the SFA-built RM 6B (RA.24 
‘Avon Mk 4HA) engine of 10,780 tb st (4890 kgp) and 
14,407 Ib st (6 535 kgp) with afterburning, and was 


armed with two 30-mm cannon. The next model, the J 
358 (72 built), was equipped for collision couse attack 
with two 30min cannon and four Rb 24 (Sidewinder) 
AAMS, six being leased (and subsequently sold) to Fin: 
land in May 1972. The J 35D (120 built), which entered 
service from 1962, differed essentially in having an RM 
6C (RB.146 Avon Mk 60) engine of 12,7101b st 
(5765 kgp) and 17,636 lb st (8 000 kgp) with afterburn 
ing. max speed being boosted from Mach=1.65 to 
Mach2.0. Twenty-eight were converted for tactical 
reece as § 35Es and 24 were delivered to Austria (as 
Saab 360s) 1987-68. The definitive production model 
the J 35F (230 built) delivered from 1965, featured 
upgraded avionics and provision for Falcon AAMs com 
prising two radar-gquided Rb 27s and two IR-guided Rb 
288, with cannon armament reduced to a single 
woupon. Six ex-Flygvapen J 35Fs were sold to Finland 
to supplement 12 essentially similar Saab 36S Drakens 
assembled by Valmet in-country. Fifty-four J 35Fs were 
upgraded in 1988 to J 36J standard with avionics modi: 
fications and provision for additional external stores, all 
being redelivered by the end of 1989, A multi-rdle ex: 


‘The J 35F (above) seen serving with Flottilj 13, 
introduced the Ericsson-built Hughes IR seeker. 


‘The J 35F (below) and a Saab 350 (above) serving with 
2. Staffel of the Austrian Uberwachungsgeschwader. 


Provision for radar- and IR-guided Falcon AAMS 
distinguished the J 35F seen (above) with Flottilj 13. 


port version, the Saab 3X based on the Saab 35F air 
frame, was supplied to Denmark from 1970. Two single- 
seat versions were delivered, 20 as A 35XDs (F 35s) for 
both attack and intercept tasks, and 20 as S 35XDs (RF 
36s) for tactical reconnaissance. The following data re- 


late to the Saab 35F, Max speed, 1,320 mph (2124 km/h) 
at 36,090 (11000m), or Mach=20. Max climb, 
34,450 fu'min (175 m/sec). Max range (with max exter 
nal fuel), 2,020 mis (3 250 km), Empty weight, 17,339 lt 
(7865 kg). Max loaded weight, 35,273 Ib (16 000 kg) 
Span, 30 ft 10in (9,42). Length, 50ft 4 in (18,34 m), 
Height, 12ft 9in (3,89m). Wing area, 629,62 8q ft 
(49,22 m*) 
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SAAB 37 VIGGEN 


Of unusual close-coupled canard delta configuration, 
the Saab 37 Viggen (Thunderbolt) was designed to c 

form with the "standard platform” concept: a basic ais 
frame suited for a number of rdles, each version being 
mission-optimised. The initial model, assigned the 
Flygvapen designation AJ 37. was essentually a single. 
seat attack altcratt, the extensively re-engineered “sec. 
ond generation" JA 37 being optimised for the inter 
ceptor fighter task and featuring a more powe! 

engine and new systems and weaponry, The first series 
JA 37 was flown on 4 November 1977, following six 
R&D Viggens each testing various features of the fight 
er variant. One hundred and forty-nine JA 37s were 
ordered, deliveries commencing in 1979 with final 


Sweden 


(Below) The JA 37 optimised fighter Viggen variant. 


SAAB 


delivery June 1990. They were used to equip 
squadrons in the F4, F13, F16, F17 and F21 flottijer 
(wings). The JA 37 was powered by a Volvo RM 8B tur 

bofan affording 16.200 Ib st (7 350 kgp) boosted to 
28,110 lb st (12 750 kgp) with maximum afterburning, 
Atmnament comprised one 30-mm cannon and two Rb 
71 (Sky Flash) and two or four Rb 24 (Sidewinder 
AAMs. Max speed, 1.365 mph (2 19 km/h) at 36,090 ft 
(11 000 m), or Mach=2 1. Time to 32,810 ft (10 000 m 

1.4 min. Normal loaded weight, 37,040 lb (16 800 kg) 
Span, Jit 9/ein (10,60 m). Length, 53tt 9'/+ in (16,40 
m). Height, 19 ft 4/« in (5,90 m). Wing ar 

forepiane) 561 89 9 ft (52.20 mr) 


110 Port wang toga te Day 
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In “air superiority grey”, a JA 37 from Flottilj 13 at 
‘Norrkoping (above) displays primary AAM armament, 
(Below) A JA 37 Viggen from Flottilj 17 from Ronneby. 


SAAB IG JAS 39 GRIPEN 


In 1980, Industr! Gruppen JAS was formed to develop 
Gripen, a multirole fighter, hence JAS 
(Jakt/Attack/SpAning) fightevattack /seconnaissanice 
to replace Viggen while combining affordability with 
spability. A small clowe-coupled canard delta, it i 
powoted by a single Volve Flygmotor RM 12, davelaped 
from the F404-GE-400, rated at 18,105 Ib (8 212 kgp) 
imax and 12,14) Ib (5 607 kgp) military thrust. Its smal) 
sieo demanded compromises, these took the form of 
fixed side intakeu rather than a chin inlet, and a mid: 
position wing to allow clearance for stores. The wing Is 
almoxt entirely of composite construction, and a lead: 
ing edge dogtooth protects against spanwise flow. 
Composites ace widely used olewhero in the structur 

The obligatory short landing run is achieved with a 
!akes, spoed brakes on the att 


Sweden 


combination of efficient 
fusalage, and deflection of the canards, “Glass cockpit” 
displays with HOTAS are used, and radar is tho 
Encsson PS-06/A multi-mode. Stig Holmstrom took 
Gripen aloft for the first time on 9 December 1988. 
Problems were encountered with the triplex digital 


‘The JAS 39 Gripen (above and below), the photo show- 
ing the first series aircraft, flown 10 September 1992, 


518 


First flown in March 1991, the JAS 39 Gripen No 3 (above) was the first complete systems prototype. 


FBW system, resulting in two crashes, and this was not 
rectified until 1996, Initial operational capability was 
achieved Inte ir 1997, and by the end of 2000 about 100 
Gnipens had entered service, Sweden has ordered 176 
singl-seater JAS 39As and 28 Bs 
Weaponry consists of a 27-mm Mauser BK 27 c 
two Skyflash or Amtaamn, and four Sidewin 

upgraded version, the JAS 39G/D with a mare powerful 
engine and a flight refvelling probe, is expec 

enter service between 2003 and 2006, South Africs 
with an order for 28 aircraft, is the first export cu 


two-seater 


Max speed hi, Mach 1.8. Max speed lo, ‘supersont 
‘Oporationol 7, 50,000 ft {15 239 m). Rate of climb 
50,000 ft/min (264 m/sec), & 146 Ib (16 
600 kg). Normal takeott weight, 20 kg) 
Span, 27 ft Yin (940 m). Length 46 ft m) 
Hoight. 14 ft in (4,50). Wing arva. 2 54m 
SAB 1 France 
‘After tosigning as a director of SPAD (Sociits Pou 
Aviation ot sea Dérivés), Louls Béchereau established 
SAB (Sociéte ot Ateliors Bochereau) and was joined in 
dosigning a single-seat fighter by Bernard, Bldriot anc 
Birkigt. This, tho SAB 1, was built by Avions Pierre 
Levanseut and was a somewhat corpulent twe 
plane powered by a 300 hp Hispano-Suiza GFb 


testing Wa 


ngune 


tercooled eight-cylinde 
Hated during 1918 in comp 


‘examplos being built 1 of the Nie 
tigh the Aviation Militaire resulted in discont 
ation of fusther development of the SAB fighter 


spood, 1:10 mph (210 km/h). Time to 6,560 ft (2 000 m), 
5.78 min. Empty weight, 1,726 Ib (7&3 kg) L 
woight, 2.474 lb (1 122 kg) Span, 30 ft 6% in (9.30 m) 
Length, 22 ft 7/+n (6,90 m) Haight, Sf 4 

Wing area, 311.09 2q ft (28,90 m') 


Five examples were built for testing in 1918 of the 
SAB 1 fighter (above and below). 


bay biplane 
1916. Powered by a 200 hp 
water-cooled engine with a “rhino h 
pipe and lateral ear-type radiator: 
covered fuselage and an a 

ward-firing 7,9-mm LMG 08 


swivelling Parabellum in the rear cockpi SF 3 

displayed unsatisfactory characteristics and develo 

ment was discontinued. No further details are 
ded 


‘The sole prototype of the SF 3 escort fighter (below) 
proved to possess unsatisfactory characteristics. 


A Marinoftioge 
fighter f 


fhust prote 
‘was an unequal-span stag 
joats. The X-type inte 
‘ed V-type struts (the latter 


Only one prototype of the SF 4 was completed in 
biplane configuration (above and below), 


SABLATNIG SF 3 


Designed by the Sablatnig 
meet-a requirement fora two-seat fi 
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Elegant appearance belied the poor manoeuvrability 
displayed by the SF 4 biplane. 


prov: 
bracing) ws 
a § 


ng anchorage points above the upper wing for 
d by fabric. The first prototype 
8 poor manoeuvrability and the 
mgbau elected to undertake major 
redesign and to complete the second SF 4 as a tiplane 

‘The SF 4 had an armamet 
7.9-mm LMG 08/15 machine gun 
‘speed, 98 mph (158 km/2) at sea level. Time to s 
(1,000 m), 5.5 min. Empty weight, 1,742 Ib (790 kg) 
Loaded weight, 2,359 Ib (1 070 kg), Span, 39 fe in 
(12,00 m). Length, 27 ft 4 in (8,33 m), Height, 12 2'/ein 
(3.73 m), Wing area, 304.2 sq ft (28,26 m'), 


proved 
Sablatn 


ronised 


SABLATNIG SF 4Dr Germany 
vrability demonstrated by the first 

ne lod Lo major redesign, the 

pe belng comp as an oqti-span ti 

the SF 4Dr, retained the Bx Ill engine and 
gun armament of the first prototype, together 
fuselage structure and floats. The interplane 

and cabano struts were of bioad-chord type and the 
ail surface entirely redesigned. No details of the 
ults achieved during flight testing of the SF 4D1 


have survived and 
Span, 30 ft 4’/+ in (9,2 
Wing area, 305.4 


further examples were built 
m). Length, 27 ft 4 1 (8,33 1m), 
(t (28,38 m') 


‘The second example of the SF 4 was completed as a 
triplane (below), but showed little improvement, 


SABLATNIG SF 7 Germany 


wi 
longer-range 


en the Marineflieger formulated a requirement for a 
two-koat waterborne fighter, the 
Sablatnig:Flugzeugbau developed the SF 7 in compet 


tion with the Friedrichshafen FF 48 and the 
Brandenburg W 19, three prototypes of each being 
ordered in April 1917, The SF 7 was a two-bay twin 
float biplane with L-type interplane struts and rigid 
diagonal struts bracing the inboard wire-less bay. 
Power provided by a six-cylinder water-cooled 
Maybach Mb [V engine of 240 hp and ariament con. 
isted a single fixed 7.4mm LMG 08/15 
machine gun and a Parabellum on a flexible 


‘Three examples of the SF 7 (below) built in 1917 were 
accepted by the Marineflieger for evaluation. 


| 
| 


‘mounting in the rear cockpit, The SF 7s were accepted 
by the Navy in September 1917, but comparative trials 
with the W 19 proved the superiority of the Branden: 
burg design, which was selected to fulfl the require: 
‘ment. Max speed, 101 mph (164 km/h) at sea level. Cell: 
ing, 14,765 ft (4 500 m). Range, 466 mis (750 km). Empty 
weight, 3,433 Ib (1557 kg). Loaded weight, 4,665 lb 
(2116 kg). Span, 61 ft Ol In (15,58 m). Length, 30 f 
2% in (9,20 m). Height, 12 ft 125 in (3,70 m). Wing area 
571.9 3q ft (63,13 mr), 


SAGE TYPE 2 UK 


Designed by Clifford W Tinson for Frederick Sage & 
Company, the Type 2 two-seat fighting scout was of 
original concept. Considerable care was taken to re- 
duce aerodynamic drag, the 100 hp Gnome Monosou- 
pape nine-cylinder rotary engine being fully cowled, a 
large propeller spinner being provided and the crew 
being accommodated in a fully-glazed cabin. Of con: 
ventional wire-braced wooden construction, the Type 2 
was a single-bay biplane with considerable gap, the 
upper wing belng supported by the cabin structure and 
having an aperture above the observer's seat. When 
standing to fire his 0.903-in (7,7-mm) machine gun, the 
observer had a witle and clear field of fire. Remarkably 
small, the Type 2 had rod-activated ailerons in the 
upper wing only. First flown on 10 August 1916, it 
proved to possess a very good performance, but gun 
synchronization had meanwhile become available, and. 
after the sole prototype had been wrecked in a forced 
landing on 20 September 1916, no attempt was made to 
rebuild the aircraft or develop it, Max speed, 112 mph 
(180 km/h) at sea level. Time to 10,000 ft (3.050 m) 
14,75 min, Endurance, 2.5 hrs. Empty weight, 890 Ib 
(404 kg). Loaded weight, 1,546 Ib (701 kg). Span, 22 ft 
214 in (6,77 m). Length, 21 ft 1% in (6,45 mm), Height, 9 ft 
in (2,89 m). Wing area, 168 sq ft (19,61 m”) 


Very short wings and fully enclosed cockpits were 
featured by the two-seat Sage 2 (above and below). 


S.A.I. (AMBROSINI) S.S.4 Italy 


The first fighter monoplane of canard or tail-first con 

figuration and one of the first with a retractable nose- 
wheel undercarriage, the single-seat $5.4 designed by 
Ing Sergio Stefanutti and built by the Societa Aero- 
nautica Italiana Ing A Ambrosini was among the most 
innovative warplanes of its time. Of all-metal construc: 

Hon and powered by a 960 hp liquid-cooled 12-cylinder 
Isotta-Fraschini Asso XIR.C.40 engine driving a three- 
bladed variable-pitch pusher propeller, the $3.4 had a 
proposed armament of one 30-mm and twin 20-mm 
cannon. The sole prototype was flown for the first time 


SAL 


‘The canard layout of the single-seat S.S.4 (above and 
below), with a pusher propeller, rendered it highly 
unusual among piston-engined fighters. 


on 7 March 1939, but was destroyed during its second. 
flight on the following day, when, after the starboard 
aileron separated, the wing developed a high ampli 
tude oscillation and the aircraft entered a dive and 
crashed. No further development was undertaken. The 
following data are based on manufacturer's estimates. 
‘Max speed, 336 mph (540 kau/h) at 16,405 ft (5 000 m), 
Empty weight, 3,968 Ib (1 800 kg). Loaded weight, 
5,392 lb (2 446 kg), Span, 40 ft Sin (12,22), Length 
22 ft 113 in (6,74 m). Height, 8 ft 1%4 in (2.48 m). Wing 
area, 188.37 sq ft (27,50 m’) 


‘The S.A... Ambrosini 8.8.4 (below) flew only twice. 


S.A. (AMBROSINI) S.107 Italy 


The potentialities of the wooden lightweight single 
seat fighter were under investigation in several 
countries during the late 1920s, an Italian proponent of 
the concept being Ing Sergio Stefanutti, Working at the 
Societa Aeronautica Italiana of Ing Angelo Ambrosini 
Stefanutti developed the S107 lightweight fighter from 
the 8.7 tandem two-seat aerobatic trainer and com- 
petition aircraft, This was flown for the first time early 


‘An outgrowth of the $.7 trainer, the S.107 is shown 
(below) in original form with elongated windscreen. 


in 1940, and was powered by a 615 hp Isotta-Fraschini 
Gamma R.C.36-1 12-cylinder inverted-Vee air-cooled 
engine It carried an armament of one 7.7-mm machine 
gun. As initially flown, the S.107 was fitted with a long, 
faired windscreen extending over the engine in an 
attempt to reduce aerodynamic drag, As this elongated 
transparency was found to impair vision from the cock: 
pit it was replaced by an orthodox stepped windscreen, 
‘Outstanding performance was demonstrated at Guido- 
nia, and progressive development of the basic design 
led to the S.207, the sole example of the S.107 being lost 
meantime in an accident on 18 July 1941. Max speed, 
341 mph (500 kuv/h) at 15,750 ft (4800 m). Time to 
19,685 ft (6.000 m), 8.0 min. Range, 497 mls (800 km). 
Empty weight, 2,822 Ib (1280 kg). Loaded weight, 
3,627 Ib (1 600 kg). Span, 29 ft 344 in (9,00m). Length, 
26 ft 3in (8,00). Height, 7ft 10%21n (240m), Wing 
area, 141 sq ft (13,10 m'), 


Good results were obtained with the $.107 (below) after 
ithad received a conventional windscreen. 


S.A. (AMBROSINI) 8.207 Italy 


‘The $.207 (above) evolved from the $.107 in 1940, 


Evolved from the $.107 lightweight single-seat fighter 
and featuring a similar wooden structure with mono: 
coque fuselage, the $.207 was essentially a more 
powerful, productionised version of the basic design. 
‘The first of two prototypes of the §.207 was flown inthe 
autumn of 1940, and was powered by an Isotta-Fras- 
chini Delta R.C.35 12-cylinder inverted-Vee air-cooled 
‘engine rated at 705 hp, this giving place in the second 
prototype to the R.C.40 version of the engine rated at 
750 hp at 13,125 ft (4 000 m). Armament comprised two 
synchronised 12,7-mm machine guns, and a pre-series 
of 12 $.207s was built during March-July 1943, several 
of these being assigned to the @3" Squadriglia (18° 
Gruppo, 3° Stormo) for evaluation, and six being 
assigned in August 1943 to the 162* and 163° squadri: 
glie (161° Gruppo). These demonstrated excellent 
handling characteristics and outstanding manoeuv: 
rability, prompting the Ministero dell’Aeronautica to 
order 2,000 $.207s. In the event, this contract was to be 
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S.AL 


Planned large scale production of the 8.207 (above) was 
overtaken by development of the $.403, 


overtaken by an orcler for a progressive development of 
the fighter, the $.403 Dardo. One pre-series 8.207 was 
fitted with an armament of two 20-mm cannon. The fol 

lowing data relate to the pre-series 8.207. Max speed, 

388 mph (625 km/h) at 16,405 ft (000m). Time to 
6,560 ft (200m), 2.1 min. Range, 528 mis (860 km). 

Empty weight, 3,858 lb (1 750 kg). Max loaded weight. 

§,324 Ib (2.416 kg), Span, 29 ft 64 in (9,00 m). Length, 
26 ft 3%4 in (6,02 m). Height, 7 ft 10% in (2,40 m). Wing 
‘area, 149.62 sq ft (13,90 m’). 


S.A. (AMBROSINI) S.403 
DARDO 


‘The ultimate development of the Stefanutti-designed 
wooden lightweight fighter, the 5.403 Dardo (Dart), 
which flew for the first time in January 1943, differed 
from the $.207 in having anew wing profile, redesigned 
tail surfaces ~ the incidence of the tailplane being varia: 
ble in flight - a redesigned rear fuselage, a fully-re- 
tractable tailwheel, provision for wing guns and amore 
robust structure, The 8,403 was powered by an Isatta- 
Fraschini R.C.21/60 engine of 750 hp, and three series 
Production versions were proposed: a light paint 
atence interceptor with armament restricted to a pair 
of 12,7-mm machine guns; a general-purpose fighter 
with the machine guns complemented by a pair of 
wing-mounted 20-mm cannon, and a long-range ver 
sion with provision for two external tanks to extenct its 
range to 1,384 mis (2227 km). Orders were placed for 
3,000 examples of the $403 (an earlier order for 2,000 


Italy 


‘The sole example of the 8.403 (above and below), 
production being thwarted by the 1943 Armistice. 


518 


.207s being cancelled as a consequence) of which 800 
were to be built by the parent company, the Societa 
‘Aeronautica Italiana (S.A.1.), 1,000 by Caproni and 1,200 
by SIAL-Marchetti. This programme was thwarted by 
the Armistice, and, apart from the prototype, no S.403s 
were completed. The following data relate to the proto- 
type, Max speed, 403 mph (648 km/h) at 23,620ft 
(7200 m). Time to 19,695 ft (6 000 m), 6.66 min. Range, 
582 mis (997 km). Empty weight, 4,372 Ib (1 983 kg). 
Loaded weight, 5,820 lb (2640 kg). Span, 92 ft 1%4 in 
(9,80 m). Length, 26 ft 10% in (8,20 m). Height, 9 ft 6 in 
(2,90 m), Wing area, 155.65 sq ft (14.46 m’). 


SALMSON 3 


Engine-maker Salmson designed the Sal 3 fight 
(above and below) to make use of the company's 
‘unusual Salmson 92 water-cooled radial engine. 


In the autumn of 1917, Société des Moteurs Saimson de- 

signed a single-seat fighter powered by the unusual 
Salmson 92 nine-cylinder water-cooled radial engine 
successfully employed for the Sal 2 A2 two-seat recon- 

naissance aircraft. This, the Sal 3, was undergoing test- 

ing, according to an official report, on 1 December 1917, 

which commented "Visibility bad in all directions and 
fatiguing to ly.” A two-bay eqqul-span biplane, theSal 3 
fighter was at Villacoublay in January 1918 with a 
230 hp Salmson 9Za engine “having its radiator fitted”, 
‘suggesting that modifications had been made to the 
design. Despite the initially unfavourable official 
opinion of this type, the makers persevered, and 
although the Sal 3 was not accepted for series produc 
tion, it was listed in an October 1918 data chart of “New 
experimental aeroplanes” this indicating that the Sal 3 


then had a 260hp Salmson 92m engine, Armament 
comprised two 7,7-mm Vickers guns. No subsequent 
development was undertaken. The following data re- 
late to the fighter with the higher-powered engine. 
‘Max speed, 134 mph (215 km/h) at 6,560 ft (2 000m). 
Time to 6,560 ft (20001), 5.73 min. Empty weight, 
1,597 lb (697 kg). Loaded weight, 2,264 1b (1027 kg). 
Span, 32 ft 3% in (9,86 m). Length, 21 ft 0in (6,40.m). 
Height, 8ft 132in (248m). Wing area, 257.698q ft 
(23,94 1m) 


SALMSON-BECHEREAU 5 


With the appointment of Louis Béchereau as chief de- 
signer, the Salmson company resumed aircraft con- 
struction in 1926 with a prototype for participation in 
the C2 two-seat fighter programme of that year. This, 
the Salmson-Béchereau 5, or SB5, adhered closely to 
the concept of the single-seat Buscaylet-Béchereau 2 
single-seat fighter, being a heavily-braced, shoulder 
‘wing monoplane of wooden construction powered by a 
620 hp Salmson 18Cmb water-cooled 18-cylinder racial 
engine which drove the propeller via a 3ft 3¥in 
(1,00 m) extension shaft, The wing featured three 
degrees of anhedral, and an additional aerofoil of 
48.44 sq ft (4,50 m*) area enclosing the undercarriage 
axle contributed substantially to total lift. Provision 
was made for an armament of two fixed forward-firing 
7,7-mm machine guns and two similar weapons on a 
flexible mount in the rear cockpit. Unsatisfactory hand: 
ling characteristics resulted in a number of modifica: 
tions, the prototype re-appearing in the summer of 1926 
fas the SB6, Max spoed, 138 mph (223 km/h) at 9,840 ft 
(3000 m). Range, 373 mls (600km). Empty weight, 
3,053 lb (1385 kg). Loaded weight, 4,828 lb (2 190 kg) 
Span, 45ft 119in (14,00m). Length, 32ft 9%0in 
(10,00 m), Height, 9ft 10in (3,00m). Wing area, 
430.57 sq ft (40,00 m’). 


France 


SALMSON-BECHEREAU 6 
(S.R.A.P. 2) 


‘The designation SB6 was assigned to the modified SBS 
prototype when it resumed fight test in the summer of 
1926, Apart from modifications to the wing, which in: 
cluded extension of the ailerons along the entire wing 
trailing edge and a reduction in the size of the trailing 
edge cutout above the forward cockpit, the SB6 had a 
ahorter extension shaft from the Salmson 18Cmb 
engine, During trials at Villacoublay, the SB6 took 
43 min to attain an altitude of 22,965 ft (7.000 m), and 
this, coupled with a sea level max speed of 132 mph 
(212 knvh), was adjudged insufficient to meet the re: 
quirements of the programme which was, itself, to be 
abandoned subsequently. A naval version, the SB7, 


‘The Béchereau-designed SB6 (above) was a 
modification of the SBS, later becoming the SR.AP.2 


was projected, featuring two abbreviated steploss 
floats outboard of the mainwheels and projecting 
ahead of the fuselage, but construction af a prototype 
was discontinued with the departure from Salmson of 
Louis Béchereau who then formed the S R.A P. (Société 
pour la Réalisation d'Avions Prototypes), This organ- 

isation exhibited the SB6 in December 1926 at the Paris 
Salon de [Aéronautique under the designation 
SRA.P.2, but further development was discontinued 
‘with the termination of the C2 programme in which it 
had been designed to participate. Max speed, 137 mph 
(220ka/h) at 9,840f (300m). Time to 9,840ft 
(3.000 m), 9.0 min. Empty weight, 3,435 Ib (1 558 kg). 
Loaded weight, 5.203 lb (2360 kg). Span, 47 ft 1044 in 
(14,60 m). Length, 31 ft 9% in (9,70 m). Height, 9 ft 10in 
(3,00 m), Wing area, 376.75 sq ft (36,00 m*), 


SAUNDERS A.10 UK 


Having specialised in flying boats for a decade, in 1926 
SE Saunders Limited began the design of a land-based 
single-seat all-metal fighter sesquiplane. This, the A.10 
proposal, featured what was, for its time, the unusually 
heavy armament of four 0.303-in (7,7-mm) machine 
uns, power being provided by a 480 hp Rolls-Royce 
E-XI12-cylinder Vee-type engine. After revising the de 
sign in 1927 to comply with Specification F.20/27, Saun 
ders built a prototype which flew on 27 January 1929, 
Possessing an all-metal structure with fabric covering 
and all four guns located in the fuselage, the A.10 
suffered handling and performance shortcomings 
which Jed to numerous modifications, including fuse 
lage lengthening. It was assessed at the ARAEE 
against other F.20/27 contenders and also for F.10/27 
(which called for six-gun armament), but it aroused 
little enthusiasm and was struck off Air Ministry charge 
in November 1933 ~by which time its manufacturer had 
become Saunders-Roe Limited. Max speed, 200 mph 
(322 km/h) at 18,600 ft (5 640m). Ceiling, 29,000 ft 
(8.840 m). Empty weight, 2,674 Ib (1213 kg). Loaded 
weight, 3,600 lb (1633 kg). Span, 32 ft Oin (9,75 m). 
Length, 24 ft 5in (7,44 m). Height, 9 ft 9in (2,97 m). 
Wing area, 273 sq ft (26,36 m*) 


Little success attended the first venture into fighter 
design by Saunders, the A.10 (above and below), 


SAUNDERS-ROE SR.A/1 UK 


Conceived as a means of applying the promised advan: 
tages of jet propulsion to a single-seat fighter flyina 
boat for use in the Pacific, the SR.44 was proposed by 
‘Saunders-Roe (Saro) during 1943. This proposal led toa 
contract for three protatypes being placed in May 1944 
to Specification £,6/44. To be designated SR.A/1 before 
first flight, the fighter was of light alloy construction 
throughout, power being provided by two Metropol 

itan Vickers F2/4 Beryl turbojets and provision being 
mace for an armament of four 20-mm cannon grouped 
in the forward hull above the alr intake. The first SR_A/1 
did not fly until 16 July 1947, its Beryl turbojets each 


‘Three prototypes were built of the Saro SR.A/1 (below), 
a single-seat fighter flying boat. 


‘The first SR.A1 (above) and a drawing (below) showing 
the later modification to reinforce the cockpit canopy. 


ae 


being rated at 3,230 Ib st (1.465 kgp). The second flew 
‘0n 30 April 1948 with 3,500 th st (1 587 kgp) Beryls and 
‘the third followed on 17 August of that year with fully 
rated Beryls of 3,850 th st (1 746 kgp). As no operational 
requirement remained for a fighter flying boat, official 
interest waned, and, after a brief revival of interest 
during the Korean War, the last surviving SR.A/1 was 
retired in June 1961. Max speed. 512 mph (824 km/h). 
‘Max initial climb, 5,800 ft/min (29,5 m/sec). Max en: 
durance, 2.4 hrs. Empty weight, 11,262 tb (5 108 kg). 
Max loaded weight, 19,033 lb (8 633 kg). Span, 46 ft in 
(14,02 m), Length, 60 ft 0 in (16,24 m). Height, 16 ft 9 in 
(6.11 m). Wing area, 415 sq ft (38,60 mn") 


SAUNDERS-ROE SR.53 UK 


In the forefront of British rocket propulsion studies by 
1952, Saunders-Roe produced a design, the SR.53, for a 
single-seat target defence interceptor combining a 
liquid -fuel rocket motor with an auxiliary turbojet. Sub- 
mitted to meet the requirements of Specification 
F.124T, the SR.63 was recipient of a three-prototype 
contract in October 1952. Of clipped delta wing con- 
figuration with a specified armament of two wingtip: 
mounted Blue Jay (de Havilland Firestreak) AAMs, the 
SR53 was powered by an B,0001b st (3629 kgp) de 
Havilland Spectre HTP rocket and a 1,640 Ibst 
(744 kgp) Armstrong Siddeley Viper turbojet super 
imposed one above the other in the rear fuselage. Inthe 
event, only two of the SR.53s were to be completed, 
these making their initial fights on 16 May and 8 


Carrying Firestreak AMS at the wingtips, the Saro 
SR.53 (below) used a clipped delta layout. 


SCHNEIDER 


December 1967, prior to which, in April 1957, all rocket: 
powered fighter development in the UK had been can- 
celled. Nonetheless, the two SR.53s performed 42 test 
flights before, on 15 June 1958, the second alreraft 
crashed, the surviving aircraft then being permanently 
grounded. Max speed, 1,320 mph (2 135 km/h) above 
36,000 ft (10975 m), or Mach=2.0 Time to 50,0001 
(18 240 m), 2.2 min, Empty weight, 7,400 Ib (3 367 kg), 
‘Max Joaded weight, 19,000 lb (8 618 kg). Span, 25 ft 
106 in (7,65 m). Length, 45 ft 0m (13,72 m). Height, 10 ft 
10 in (3,29 m). Wing area, 274-2q ft (25,45 m") 


‘The SR.S3 (above and below) was the result of briet 
British interest in the potential of rocket propulsion. 


SCHNEIDER D-Typ 


The Franz Schneider Flugmaschinen-Werke was 
established in January 1917 by Franz Schneider for air- 
craft repair and servicing. Schneider had been asso. 
ciated with Edouard Nieuport prior to World War Land. 
was subsequently responsible for the design of a num 


Germany 


Few records have survived of the diminutive Schneider 
fighter (below), tested in 1918. 
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SCHNEIDER 


ber of LVG types, In 1918, Schneider designed and built 
a single-seat fighter powered by a 200 hp Goebel Goe 
II nine-cylinder rotary engine and carrying an arma 
ment of two 7,9-mm LMG 08/15 machine guns. Of con: 
ventional appearance, this fighter was unusual in 
having a patented arrangement of variable-incidence 
wings. A single-bay equi-span biplane with ailerons on 
the lower wings, the Schneider fighter allegedly 
demonstrated good climb and manoeuvrability, and 
was reportedly to have heen fitted with an innovative 
arrangement whereby the engine could be tlted 
several degrees in flight, although there is no record of 
such an installation having been made. No specifica 
on for the Schneider fighter has survived. 


Variable wing incidence was an innovative feature of 
the single Schneider fighter (below). 


SCHUTTE-LANZ DI 


The Luftahrzeugbay Schitte-Lanz produond, it 1915, 
what was subsequently claimed to be the first Ge 
Aingle-seat biplane fighter. Designed by Dipting W 
Hillmann and Walter Stein, this, the D 1, was a light 
woight single-bay staggered biplane which had ap 
parently found its inspiration in the Sopwith Tabloid 
Of wooden construction throughout with fabric skin 
ning, It was powered by an 80 hp Oberursel (Gnome) 
nover-eylinder rotary engine, but was rejected by the 
Idflieg on the grounds that the biplane afforded inferior 
pilot vision to the monoplane and was therefore 1 


Germany 


Suited for the single-seat fighter role Hillmann and 
alled. a 100 hp 


Stein introduced some redesign and in’ 
Morcodes six-cylinder water-cooled 
the D Il, which, in the event, was 1 
speed, 84 mph (135 km/h) at sea level. Span 
(7.60 m), Length, 17 ft 899 in (6.40 m), 


247) 


Built in 1915, the Schatte-Lanz D 1 (below) was the first 
fightor biplane tested in Germany 


SCHUTTE-LANZ D IIL 


Germany 


Designed to participate in the first D-type co 
organised by the fdflieg at Adlershot, which took pi 
between 20 January and 12 February 1918, the Dill 
@ conventional single-bay staggered biplane with 
N-type interplane struts, Armament comprised 
7,8-mm LMG 08/15 machine guns and power was 
vided by @ 160hp Mercedes D Ill six-cylinder inline 
water-cooled engine, an unusual feature being the use 
of an indlividual exhaust pipe for each cylinder, an aero 
foil-shaped radiator being offset to port in the upper 
wing centre section. Of wooden construction with 
fabricskinning, the D Il revealed an unspé 
formance, and, during the D-type c# 
January, recorded climbing times of 3.0 min tc 


3,280 ft 
(1.000 m) and 31.9 min to 16 405 ft (5 000 m), Max speed, 
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‘Thoroughly conventional, the D Ill (above and below) 
proved unspectacular when tested in 1918. 


iph (195 km/h). Loaded weig) 
Span, 26 ft 3 in (8.00 m). Length. 21 fe 3 


896 tb (860 kg) 
in (6.50. m) 


SCHUTTE-LANZ D IV Germany 


(Above) The D IV with Benz Bz IIIbo engine. 


Built in parall pe D I, 
monality, the D IV was power 
Illbo eight cylinder Vee-type water 
carried an armament of two 7.9mm Ll 
machine guns. Of wooden construction, 
bay staggered biplane with N-type int 
and ailerons on both upper and lower mainpl 
Flown late in 1917, the D IV was found to pos 
for he D Ill and w 
wi in the D-type 
second prototype, the D IVa. differed in having a frontal 
radiator for the Benz engine, shallower underside fuse- 
lage contours which did not project below the lower 
wing, a redesigned undercarriage and revised cabane 

ruts. A further development of the basic design, the D 


possessing 
y a 220 hp Benz Bz 


it was a single- 


ince inferior to 


wn as a contender 


contest. A 


DV being discontinued by May 1918, Time to 16,405 ft 
(5000m), 14.0min. Empty weight, 1,532 Ib (695 kg). 
Loaded weight, 1,951 1b (885kg). Span, 29f 649 in 
(9.00m). Length, 19ft O¥4in (580m). Wing area, 
247.15 sq ft (22,96 m’). 


The DIV (below) awaiting installation of its Bz I1tbo 
‘engine in March 1918, 


SCHUTTE-LANZ Dr I 


The operational début of the Sopwith triplane on the 
Western Front in the spring of 1917 aroused consider 
able interest in this configuration within the Idflieg 
which immediately encouraged the development of 
conceptually similar fighters by the German industry. 
Among single-seat fighter triplanes submitted as a re 


Germany 


a 


Schiitte-Lanz developed the Dr (above and below) in 
1918 after studying the Sopwith Triplane, 


sult was the Dr T proffered by the Luftfatrzeugbau 

htte-Lanz. Powered by a 160 hp Mercedes D Il six 
linder inline water-cooled engine and carrying the 
then standard armament of twin 7,9-mm LMG 08/15 
machine guns, d the fuselage and vertical 
tail surfaces of the DIll biplane with a triplane wing cel: 
lule. The arrangement of the wings was unusual in that 
forward stagger was applied to the centre plane, pre- 
sumably in an attempt to improve view. The Dr I partici 
pated in the second D-type contest (27 May~28 June 
1918). Loaded weight, 1,984 Ib (900 kg). Span. 26 ft 3in 
(8,00 m). Length, 20 ft 64 in (6,26 m). 


SCHUTTE-LANZ D VI 


A unique single-seat fighter created! by the Luftfahr 
zeugbau Schiitte-Lanz in the spring of 1918 was the D 
VI, which was fundamentally a parasol monoplane, but 
featured additional lifting surface in the form of an 
aerofoll-section fairing between the parallel struts 
bracing the outer wing panels to the base of the fuse- 
lage. Powered by a 160 hp Mercedes D Ill engine, the D 
VI was flown for the first time on 29 May 1918, but 
crashed and was not rebuilt. Span, 36 fr 51s in (10,80 m). 
Length, 21 ft 4¥ in (6,51 m) 


Germany 


‘Tho D VI (above and below) crashed on its frst flight in 
May 1918, and was not rebuilt. 


SCHUTTE-LANZ D VII Germany 
A progressive development of the basic D III design, 
the D VII was completed in time to compete in the 
second D-type contest (27 May - 28 June 1918) 
Powered by a Mercedes D Ilavi six-cylinder water 
cooled engine of 180 hp with a frontal, automobile-type 
radiator, the D VII was of wooden construction with a 
plywood-covered fuselage, the wing cellule being 
essentially similar to that of the earlier fighter, but 
having aileronsalso on the lower wing for improved 


‘The Schatte-Lanz D VII (below) of mid 1918. 


Derived from the D Ill, the Schiitte-Lanz D VII (above) 
was a conventional, but uninspiring, biplane. 


eral control. Armament comp 
08/16 machine guns. Three p the D Vilwere 
ordered, the first ing flight test in May 
1918, This type did not display a particularly outstand 
ing performance during the D-type contest, but flight 
esting was cont e of the Armistice 


ised twin 7,9-mm LMG 


Max speed, 112mph (180km/h). Time to 3,280ft 
(1.000 m), 2.4 min, t0 16,405 ft (5 000 m), 31.6 min. En: 
durance, 1.5hrs. Empty weight, 1.631lb (740 kg) 


Loaded weight, 2.028 Ib (920kg). Span, 2: 
(9,00 m). Length, 19 ft 8% in (6,00 m) 


6l4in 


SCHWADE 


KampPFEINSITZER Nr 1 Germany 
In 1914, the Otto Schwade concem of Erfur initiated the 
hight tes single-seat by an 80 hp 
Schwade Stahlherz seven-cylinder rotary engine in 


of a smal 


stalled as 4 pusher behind an abbreviated circular sec 
Uon nacelle. A single-bay biplane with tubular out 
Figgets supporting the tall surfaces, the Schwade 


single-seater, known a 


the Nr, was fitted witha Berg 


mann LMG 157,9 jachine gun on a flexible mount 
ing during the course of flight trials, but no details of 
these are recorded and development is believed to 


been abandoned at an early st 
gn, the Nr 


more advanced de 


Built in 1914, the Schwade Nr 1 pusher (below) used 
triangulated strutting to carry the tail unit 


SCHWADE 
Kampreinsitzer Nr 2 


Late in 1915, Otto Schwade produ 
bay biplane twin-boom pusher fighter, the Nr 2, which 
appears to have been developed in the light of ex 
Petience gained with the company's first Kampfein- 
sitzer. A somewhat ungainly aircraft with the pilot 
accommodated in a circular-section nacelle suspended 


Retaining the twin-boom pusher layout of the Nr 1, the 
Nr 2 (below) was better streamlined. 


SEA, 


between the wings by a profusion of struts, and twin 
ical tail surfaces carried by ply-covered booms of 
oval section. this aircraft was powered by a 


ni 


Schwade Stahlherz seven-cylinder rotary engine of 
80 hp. No further details of this aircraft have been 
recorded 


A Schwade Stahiherz engine was used to power the 
same company's Nr 2 fighter (below). 


SE.A4 France 


‘Orders were placed for 1,000 §.£.A.4s (above), but the 
Armistice cut production to only 145, 


The Societe d'Btudes Aeronautiques (S.E.A.) was 
formed in 1916 by Henry Potez and Marcel Bloch, To 
(gether with Louis Coroller. they designed in 1917 atwo 
seat fighter-reconnaissance aircraft, the 8,£.A.4, which 
yeas powered by the new 370 hp Lorraine-Dietrich 12D 
12cylinde: water-cooled engine. An equi-span two: 
bay biplane, the prototype flew in Apri) 1918, and 
underwent official testing at Villacoublay on the 28th of 
that month, As a result of this and subsequent oper 
ational evaluation at Le Plessis-Belleville and Perthe, 
1,000 examples of the $.E.A.4 C2 were ordered. Potei 
och and an industrialist, Bessonneau, established the 
Societe Anjou Aéronautique to fulfil part of this order, 
the remainder being contracted to SFCA (Societe Ano- 
nyme Frangaise de Constructions Aeronautiques), the 
Ateliers d'Aviation L Janoir and SAIB (Sociéte Ano- 
nyme d'Applications Industrielles du Bois), The first 
series S.E.A.4 C2 was completed on Armistice Day, 11 
November 1918, Anjou Aéronautique finishing 30 
before going into liquidation. A new company was then 
set up at Aubervilliers, Aeroplanes Henry Potez, with 
the initial task of completing unfinished 8.E.A.4 C2s, a 
total of 115 reportediy being finished, and another 25 
adapted as passenger transports being built as Pote: 


‘The $.£.A4 C2 (below) two-seat recoe-fighter. 
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SEA. 


Vils. Max speed, 128mph (206 km/h) at 6,560ft 
(2.000 m), Time 0 6,560 ft (20001), 6.3 min. Endu 

rance, 2,26hrs. Empty weight, 2210% (1002kg) 
Loaded weight, 3,401 Ib (1543 kg). Span, 39 ft 4/2in 
(12,00 m). Length, 27 ft 1042 in (8,80 m), Height, 10 ft2 in 
(3,10 m). Wing area, 403,66 sq ft (37,50 m-) 


S.E.T, XV Romania 
Inan attempt to meet a requirement formulated by the 
Aeronautica Militara for a single-seat fighter to suc 
ceed the LA.R.-built Dewoitine D.27, in 1934 the 
Fabrica de Avione of the S.E.T. (Societatea pentru ex 
ploatari technice, ot Technical Development Society) in 
Bucharest built the S.E.T. XV to the designs of Ing Gri 
gore C Zamfirescu. One static test specimen and one 
flying prototype were completed, the latter commen: 
cing flight evaluation in 1934. The S.E.T. XV was a ses 
quiplane of all-metal construction with fabric skinning, 


‘The good-looking $.E.T. XV biplane (above and below) 
failed to impress Romania's Aeronautica Militara, 


Powered by a 600hp Gnome-Rhone 9Krsd_nine: 
cylinder radial, it carried an armament of two 7,62-mm 
machine guns. The SET. XV competed with the 
LA.RAS for an order from the Aeronautica Militara, but 
its Sesquiplane configuration was considered passé by 
the service, which opted for the Polish P.Z.1.P.11b, The 
prototypeof the .E.T. XV was flown for several months 
by an experimental squadron at Pipera before being 
scrapped. Max speed, 211 mph (340 ka/h) at 13,126 ft 
(4.000 m). Time to 16,405 ft (5 000 m), 8.42 min. Empty 
weight, 2,535 t (1150kg). Loaded weight, 3,417 lb 
(1.660 kg). Span, 20 ft 10 in (9,40 m). Length, 22 f 11% in 
(7,00 m). Height, 10ft 11% in (335m). Wing area, 
£200.76 sft (18,65 m1") 


SEVERSKY SEV-2XP USA 


‘The SEV-2XP (the designation indicating 2-seat eX- 
perimental Pursuit) designed by Alexander Kartveli 
‘was a derivative of the first product of the Seversky Alr 
craft Corporation, the commercial SEV-3 three-seat 
monoplane. An all-metal semi-monocoque aircraft with 
a fixed spatted undercarriage, the SEV-2XP was flown 
in the spring of 1936 with the unsatisfactory Wright 
R-1670 14-cylinder radial offering 736 hp for take-off, 
provision being made for an armament of two syn: 
chronised machine guns, one of 0.3-in (7,62-mm) and 
the other of 0.6-in (12,7-mm) calibre, and one 0.3-in gun 
ona flexible mount in the rear cockpit. In May 1935, the 
USAAC Matériel Division initiated a contest for a new 
single-seat fighter. Maj Alexander P de Seversky. 
believing the SEV-2XP capable of out-performing any 
single-seat fighter, entered this aircraft as a contender. 
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‘The first of numerous fighter designs by A Kartveli for 
Seversky (later, Republic) was the SEV-2XP (above), 


In the event, the SEV-2XP was damaged in an accident 
on 18 June while en route to the contest. It was there- 
fore returned to the manufacturer and reworked as the 
single-seat SEV-1XP. Max speed, 274 mph (441 kuvh) at 
11,000 ft (3.350 m). Initial climb, 2,050 ft/min (10,41 mn/ 
sec), Max range, 950 mls (1529 km). Empty weight. 
3,600 Ib (1.632 kg). Loaded weight, 5,300 lb (2 404 kg). 
Span, 36 fe 0 in (10,97 m). Length, 24 ft 6¥ in (7,49). 


Height, 8f 7in (262m). Wing area, 220sqft 
(20.44 m?) 
SEVERSKY SEV-1XP USA 


‘The SEV-IXP single-seat adaptation of the SEV-2XP 
initially retained the R-1670 engine, By now featuring a 
semi-retractable undercarriage, the prototype was te- 
engined with an ungeared nine-cylinder Wright R:1820 
Cyclone. This engine failed to produce its rated power. 
however. the predicted 300 mph (483 km/h) maximum, 
speed proving unobtainable in consequence. The 
USAAC Materiel Division's decision to deter fighter 
choice pending further evaluation to be held is: March 
1936 enabled the SEV-1XP to be re-engined once more. 
this time with an 850 hp 14-cylinder Pratt & Whitney 
R-1830-9 Twin Wasp. This was succeeded, in turn, by a 
geared R-1820-G5 offering 960 hp for take-off, but the 
‘Twin Wasp was subsequently re-installed. With this 
last engine and an armament of one 0.3-in (7,62-mm) 
and one OS-in (12,7-mm) gun, the SEV-IXP was 
selected on 16 June 1936, approval being given {or pro- 
duction of 77 fighters against a contract confirmed early 
in 1937, with the designation P-35, The following data 
relate to the geared Cyclone-engined SEV-1XP. Max 
‘speed, 289 mph (465 km/h) at 10,000 ft (3 050 m). Time 
to 10,000 ft (3.050 m), 4.8 min. Max range, 1,192 mis 
(1.918 km). Empty weight, 3,706 lb (1 681 kg). Loaded 
weight, 5,014 Ib (2 274 kg). Span, 36 ft 0 in (10,97 m) 
Length, 24 ft 2in (7,59 m). Height, 8 ft 10 in (2,69 m), 
Wing area, 220 sq ft (20,44 m*) 


When the two-seat SEV-2XP was rebuilt as a single- 
‘seater (below) the designation changed to SEV-1XP. 


SEVERSKY (AP-1) P-35 USA 
Introducing the US Army Air Corps fighter fraternity to 
such refinements as enclosed cockpit, constant-speed 
propeller and retractable undercarriage, the P-36 
entered service in 1937. The first series aircraft, later to 
be assigned the company designation AP-1 (Army Pur 


suit No 1), embodied all the modifications and changes 
stipulated by the USAAC when selecting the SEV-1XP 
as winner of the 1936 contest, but was nonetheless re 

jected by the Materiel Division after delivery to Wright 
Field in May 1937. The full mainwheel fairings were dis- 
carded in favour of partial fairings, a redesigned wind: 

screen introduced and some dangerous characteristics 


Koy to Seversky P-35 


1a atactre 
2 Aerals 
3 Tafin leading-edge 
4 Tai navigation ights 
 Tatin gvctve 
1 Rudder upper hinge 
7 Ruder structure 
1 Rusder conte hinge tary 
9 Ruaoe ta 
10 Pusdoe lowe wacton 
11 Elevator tab 
12 Starboard elevator 
13 Starboard tailane 
14 Bevatr ringe 
15 Tegiire atactoent 
16 Tarte fy dor 
17 Retractatie tans 
18 Ava to 
sing oo 
20 Fuselage tre 
21 Talwhee! shock absorber 
22 Control rade 
2 Eivator conte tonage 
2 Fuselage gene 
25 Strevrg 


displayed during aerobatics dictated application of 
seven degrees of dihedral to the outer wing panels. The 
P-36 was powered by a Pratt & Whitney R-1830-9 Twin 
‘Wasp rated at 950 hp for take-off and 850 hp at 8,000 ft 
(2.440 m), armament comprising one 0,3-in (7,62-mm) 
and one 0.5-in (12,7-mm) machine gun. The P-35 was a 
robust aircraft, but was too stable and lacked perform: 


for de 


‘Seversky P-35s flown by the commanding officers of 
(top) the 27th and (immediately above) 94th Pursuit 
‘Sqns, ist PG, Selfridge Field, Michigan, in 1938. 


‘ance, and by the time that the 76th and last aircraft (the 
‘7Mh on contract being completed as the XP-41) had 


‘The first series P-35 (above) was retumed to Seversky 


\t ‘becoming the AP-1. A large 


levelopment purposes, 
spinner was fitted (below) for later tests. 
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SEVERSKY 


Japan acquired 20 Seversky 2PA-B3s (above) but found, 
performance disappointing, (Below) The 2PA-L. 


‘The P-36 (above), seen here with the 27th Pursuit Sqn, 
served in USAAC squadrons from 1938 to 1941 


lescent, The P-35 was finally with drawn from first-line 
service in 1941, but it was survived by an export deriv 
ative (see Republic EP-1), sequestered examples ot 
which wereto serve with the USAAF as the P-35A. Max 
‘speed, 282 mph (454 km/h) at 10,000 ft (3 050 m), Initial 
climb, 2,440 ft/min (12,39 m/sec). Range, 1.150mls 
(1.850 km). Empty weight, 4,316 lb (1 957 kg). Normal 
loaded weight, 5,599lb (2540 kg). Span, 36ft Oin 
(10,97 m), Length, 26 ft 2 in (7,67 m). Height, 9ft tin 
(2,77 m). Wing area, 220 sq ft (20,44 m*) 


Extensive cockpit glazing gave the P-35 (above and 
below) the appearance of a two-seater. 


USA 


SEVERSKY 2PA 


Evolved in parallel with the P-35, the 2PA was a two- 
seat fighter and fighter-bomber with a fundamentally 
similar airframe and offered with either a similar under 
carriage to that of the single-seater as the 2PA-1 (Land) 
or with an amphibious float undercarriage asthe 2PA-A. 


(Amphibian), Dubbed “Convoy Fighter” by the manu: 
facturer, the 2PA was powered by a Wright R-1820-G2 
or G3 Cyclone nine-cylinder radial engine, the former 
rated at 1,000 hp for take-off and the latter at 876 hp. 
Armament comprised two wing-mounted 0.3-in (7,62 
mm) or 0.5-in (12,7-mm) Browning guns, one 0.3-in 
Browning on a flexible mount in the rear cockpit, plus 
two forward-firing fuselage-mounted 0.3-in or 0.5-in 
Browning guns, Provision was made for a bomb load of 
tup to 600 Ib (227 kg) on internal wing racks. Early in 
1939, Major Seversky embarked upon a European 
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‘The two-seat 2PA was made available in land form 
(2PA-L, below) or with amphibious floats. 


sales tour in a 2PA-202 or 2PA-BX which was fitted 
with @ 1,100hp Pratt & Whitney R-1830-S3C Twin 
Wasp, This aircraft was tested at the ARAEE Mar 
Uesham Heath, in March 1939, at the instigation of the 
Air Ministry. One 2PA-A and one 2PA-L were procured 
by the Soviet Union in March 1938, together with @ 
manufacturing licence, which. in the event, was not to 
be utilised. Twenty R-1820-G2-powered examples 
were ordered! clandestinely by the Japanese Imperial 
Navy for use over China as long-range escort fighters. 


Large amphibious floats were an obvious feature of the 
2PA-A (above and below), which was otherwise 
identical with the 2PA-L. 


Designated 2PA-B3, these reosived an armament of 
two fuselage-mounted 0.3-in machine guns and a simi: 
Jar weapon in the rear cockpit. Assigned the Japanese 
designation AV1, the 2PAs were found to possess un: 
acceptable levels of manoeuvrability and climb rate for 
the escort fighter r6le and were therefore relegated to 
reconnaissance missions in Central China, two later 
being passed to the Asal Shimbun newspaper group. 
Fifty-two 2PA-BXs were ordered by Sweden as dive- 
bombers (the Seversky company having meanwhile 
become the Republic Aviation Corporation), but only 
two of these were delivered to Sweden, the remainder 
being taken over by the USAAC as AT-12 Guardsman 
advanced trainers. The following data are for the 
SEV-2PA with R-1830 engine. Max speed, 316mph 
(508 kea/h) at 15,000 ft (4 570 m). Initial climb, 2,690 ft/ 


min (13,67 m/sec), Max range, 1,960 mls (3 198 kn) 
Empty weight, 4581lb (2078 kg). Normal loaded 
weight, 7,668 lb (3.474 kg), Span, 36. On (10,97 tn) 
Length, 26 f 11 in (8,20 m). Height, 9 ft 949 tn (2,99 m). 
Wing area, 220 sq ft (20,44 m’). 


‘The Asahi Shimbun newspaper group received two 
2PA-B3s (below) from the Japanese Navy. 


SEVERSKY NF-1 (XFN-1) USA 


As a contender in the 1937 US Navy shipboard single. 
seat fighter competition, the Seversky-designated NF-1 
(Naval Fighter No 1) was derived from the basic P.35 
design and flown for the first time in June 1937, 
Powered by a Wright R-1820-22 Cyclone nine-cylinder 
radial rated at 960 hp for take-off and having provision 
for one 0.3-in(7,62-mm) and one 0.5-in(12,7-mm) gun in 
the forward fuselage, the NF-1 was delivered to 
Anacostia NAS for evaluation under the US Navy de 
signation XFN-1 on 24 September 1937. This designa: 
tion was actually applied for “book-keeping purposes", 
no Navy contract being issued, The NF-1 had initially 
flown with a vertical windscreen similar to that first fit: 
ted to the AP-1, but this had been replaced by a more 
conventional windscreen prior to delivery to Anacostia, 
and at an early phase in the evaluation the faitings 


‘The NF-1 (below) in June 1937, before removal of the 
main oleo leg fairings. 


Derived from the P-35, the NF-1 (above) was found 
unsuitable for aircraft carrier operations, 


attached to the main olec legs, which fully enclosed the 
undercarriage when retracted, were removed, By con- 
sensus, the XFN-1 lacked the low-speed handling 
characteristics demanded for shipboard operation and 
the fighter was rejected by the Navy. further develop: 
ment being discontinued. Max speed, 267 mph 
(430 ka/h) at 15,000 ft (4 570 m). Initial climb, 2,600 ft 
min (13,2 m/sec). Normal range, 975 mls (1570 km). 
Empty weight, 4,0201b (1823kg). Loaded weight 
5,31 lb (2 373-kg). Dimensions as for P-35 apart from a 
Tength of 24 ft § in (7.44 m) 


SEVERSKY AP-2 USA 
A progressive development of the basic P-35, the AP-2 
(Army Pursuit No 2) differed essentially in having a 
modifled centre wing structure incorporating wells for 
an entirely new flush-housed inward-retracting under: 
carriage. Together with a shallower cockpit canopy, 
these refinements were expected to raise maximum 
speed above the 300 mph (483 knv/h) mark. The AP-2 
was powered by a 1,050 hp Pratt & Whitney R-1830-9 
‘Twin Wasp engine and armament was proposed to 
comprise the standard combination of one 0.3-in (7,62 
mm) and one 0,6-in (12,7-mm) machine gun. It was 
ascertained that the flush-retracting undercarriage did 
not result in as much drag reduction as anticipated, but 
performance was still markedly superior to that of the 
P-35, Seversky's bid price was considered too high, 
however, and the AP-2 was rejected by the USAAC. It 
had been entered in the September 1937 Bendix Trophy 
contest, but prior to this event suffered an undercar 
tage failure while landing at Floyd Bennett Field. 
Much of the airframe was re-used for the AP-7. No 
specification is available. 


SEVERSKY AP-7 USA 


Developed as an improved P-35, the AP-7 (above) set 
new speed records, but gained no orders. 


Representing an attempt to obtain maximum perform: 
ance from the basic P-35 design without introducing 
radical changes, the AP-7 employed much of the air 
frame of the earlier AP-2 but was powered by a 1,200 hp 
Pratt & Whitney R-1830 Twin Wasp engine. As first 
completed early in 1938, the AP-7 reverted to the semi- 
retractable mainwheel arrangement of the P-35, and in 
this form was used by the celebrated aviatrix Jacque- 
line Cochran to capture the 1938 Bendix Trophy, having 
been used by Maj Alexander P de Seversky two days 
prior to this event to establish a new US transcontinen- 
tal record with an elapsed time of 10 hr 3.min 7 sec. The 


In 1939, the AP-7 was fitted with a new wing and an 
inwards-retracting undercarriage (below), 


AP-7 was subsequently fitted with a new wing, with an 
improved leading-edge profil, and an inward-retract- 
ing undercarriage similar to that of the AP-2. It was in- 
tended that the modified AP-7 should participate in the 
1939 Bendix Trophy contest, but was withdrawn after 
two aborted take-olfs and later sold in a somewhat 
imregular transaction to Ecuador's Fuerza Aérea. No 
Specification is available. 


SEVERSKY AP-4 USA 


‘Tested early-1939, the private venture AP-4 (above) led 
toa production order for the (Republic) P-43. 


Preceded by the AP-7, the AP-4 possessed a superficial 
tesemblance to the AP-2 and was intended as a high: 
altitude interceptor. The first Seversky fighter to 
feature flush-riveted skinning, the AP-4 was powered 
by a 1,200 hp Pratt & Whitney R-1830-SC2G equipped 
with a belly-mounted turbo-supercharger. As a com: 
pany-funded development, the AP-4 was intended to 
participate in a USAAC competition scheduled for 25 
January 1939 and was expected to demonstrate the 
superior medium- and high-altitude performance 
obtainable with a turbo-supercharged R-1830. The 
same engine, fitted with a mechanical supercharger, 
had been specified by the USAAC for the XP-41. The 


For a drag investigation programme, the AP-4 (below) 
‘was fitted with large spinner and close cowling, 


SHCHETININ 


AP-4 was evaluated at Wright Field during February: 
March 1939, demonstrating exceptional climb and alti 

tude performance Early 1939, it was fitted with a close- 
fitting, high-inlet-velocity engine cowling matched 
with an oversize propeller spinner as a continuation of 
a drag reduction programme supervised by the NACA, 
and initiated earlier with the AP-1. The AP-4 was sub- 
sequently fitted with a modified engine cowling, with: 

out the spinner, but, on 22 March 1939, caught fire in 
the air, the pilot bailing out, On 12 May 1999, a contract 
was awarded for 13 service evaluation models under 
the designation YP-43 (see Republic P-43 Lancer). Max 
speed, 332 mph (634 km/h) at 20,000 ft (6 095 m). Initial 
climb, 3,200 ft/min (16,26 m/sec). Normal range, 
780 mis (1 256 km). Empty weight, 6,427 lb (2462 kg). 
Loaded weight, 6,7801b (3075 kg). Span, 26 ft 0in 
(10,97 m). Length, 27 ft in (8,23 m). Height, 12 ft 6in 
(3,81 m), Wing area, 220 sq ft (20,44 m’). 


SEVERSKY XP-41 USA 


When, in 1936, the USAAC Materiel Division placed an 
order for the SEV-1XP as the P-36, it had stipulated that 
the 77th and last series aircraft be fitted with a more 
powerful supercharged engine. The chosen engine 
was the Pratt & Whitney R-1830-19 of 1,200 hp, fitted: 
with an integral mediumaltitude two-stage mechan: 
ical supercharger. A contractual modification enabled 
Seversky to complete the airframe to a standard similar 
to that of the private-venture AP-4, The AP-9 (see Re- 
public) was, in fact, used for competitive evaluation at 
Dayton in lieu of the XP-41 until the latter became avail: 
able, Power plant apatt, the aircraft was in virtually all 
respects similar to the AP-4. The XP-4] was delivered to 
Wright Field for USAAC evaluation in February 1939, 
but the Alt Corps preferred the turbo-supercharged 
‘AP-4 and further development of the XP-41 was discon: 
tinued, although trials continued at Langley. This was 
the last of the Kartveli-designod fighters to bear the 
Seversky appellation, as the company thereafter bo. 
came the Republic Aviation Corporation. Max speed, 
323. mph (520 km/h) at 16,000 ft (470m). Nornal 
range, 730mis (1175kg). Empty weight, 5,390 lb 
(2445 kg). Normal loaded weight, 6,600 Ib (2 994 kg). 
Span, 36 ft Oin (10,97 m). Length, 27 ft 0 in (8,23 1), 
Height, 12% 6in (381m). Wing area, 220sq ft 
(20,44 m’) 


‘The last production P-35, fitted with an uprated engine, 
‘was tested as the XP-41 (above and below) 


SHCHETININ Sucx-I 


Russia 


The M-11 single-seat fighter flying boat designed in 
1916 by Dmitri P Grigorovich for the Imperial Russian 
Navy was built in the Shchetinin factory in Petrograd 
and was sometimes referred to as the Shch-l (see Grigo: 
rovich M-11), 
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SHENYANG 


SHENYANG (SAC) J-8 


‘The second indigenous jet fighter to be built and flown 
in China, the Jian (Fighter) -8, or J-8, was developed by 
the Shenyang Aircraft Design Institute, initially under 
the leadership of Huang Zhiqian, from October 1964. 
Its specification called for Mach=22 speed, a 39.370 
ft/min (200 m/sec) climb rate and a range of 932 mis 
(1 500 km) on internal fuel, Featuring a thin-section 


China 


60deg delta wing and employing much MiG technolo- 
gy, the J-8 was powered by two Chengdu WP-7A tur 
bojets (Tumansky R-11s) of £1,243 Ib st (5 100 kap) with 
afterburning, Following the May 1965 death of Huang 
‘Ztugtan, design leadership passed to Wang Nanshou, 


Work on two prototypes began early in 1967 at the 
tory (later Shenyang Aircraft 
Company, ot SAC), the first of these flying on 5 July 
1969, Devolopment was suspended as a result of the 
“cultural revolution” and not resumed until 1977, Gu 
Songten becoming che! designer in September 1978, 
tnd amall-scale production baing authorised in the fo 
fowing yoar, Lack of a suitable radar initially restricted 
the J-8 to a purely dismal intercept ile, armament 
comprising a twin-bartel 23-mm cannon and four Pui 
(Thundorbolt) PL-2B AAMs, An improved version, the 
8 1, was meanwhile developed, the first of three pre 
totypas being lost on 25 June 1960 prior to flight tast 
The second prototype flew on 24 April 1981 and the 
thitd followed In October The J-8 | was equipped with 
Sichuan SR-4 tite contol radar, which was also ret 
tively applied to the J-8 from 1984, and embodied a 
‘number of systems changes, small-scale production 
being authorised on 27 July 1985. Some 70-80 (includ: 
ing J-8s) wore expected to have been completed when 
production tetminated in 1988. Max speed, 1,386 mph 
(2.230 km/h) at 36,090 ft (11 000 m). Max combat range, 
1,249 mis (2 000 km). Normal loaded weight (aperox), 
28,000 Ib (12 700 kg). Span, 30 ft 7"/+ in (9,34 m), Length 
(including probe), 67 ft 3 in (20,50 m) Height, 16 ft 6 in 
(6,06 m), Wing area, 454.25 sq ft (42,20 m'). 


SHENYANG (SAC) J-8 IIM 


In April 1981, @ conceptual study for an all-weather 
dual-tdle development of the J-8 | was begun, under 
the loadedihip of Gu Songfen, as the J-8 IL. The most 


China 


‘The SAC J-8 (below) served in small numbers with the 
‘ir force of the Chinese People's Republic. 


Lateral intakes, in place of the MiG-style pitot-type, 
distinguished the J-8 11 (above and below). 


dramatic change was the di 9 of the pitot-type 
nose intake in favour of twin Jateral air intakes to po- 
vide both increased ai engines 
and accommodation fot radar. A 
major redesign of the J-8 I, the J-8 It was powered by 
two Liyang WP-13A afterburning turbejets. The first 
of Six prototypes was flown on 12 June 1984, and pte- 
aft were delivered in 1988, Armament was 
‘4 23-mm twin-barrel cannon with 200 rounds, and up 
to four Pl-2A or PL-4 AAMs. In 1989, two aircraft 
were delivered to Grumman for installation of 
American avionics, but the contract was cancelled in 
1990. The J-8 II was replaced by the J8 IM, with 
Chinese avionics and the Russian Phazotron Zhuk-B 
radat, while the ‘steam-gauge" cockpit instruments 
have been supplemented with two MFDs. Power is 
two Liyang WP-13B afterburning turbojets, each 
rated at 15,432 Ib (7 000 kgp) max and 10,697 Ib (4 807 
kgp) military thrust. The J-8 IIM carries two PL-2 IR 
homers, and up to four PL-7A SARH homers. Max 
speed hi, Mach 220. Max spoed lo, Mach 1.06 
Operational ceiling, 69,058 ft (18 000 m) Rate of 
climb, 44,097 ft/min (224 m/sec). Empty weight, 
22,864 Ib (10.371 kg). Normal takeoff weight, 33.704 Ib 
(15 288 kg). Span, 30 ft 8 in (9,344 m) Length 70 ft 2 
In (21,39 m). Height, 17 ft 9 in (5,41 m). Wing area, 454 
5q ft (42.20 mi) 


‘A contract to adapt the J-8 II (below) with US avionics 
‘was cancelled in 1990. 


SHORT S.10 GURNARD UK 


and suitable for catapult operation from cruisers and 
larger warships, the S10 Gurnard was awarded a two 
prototype contract. One of the prototypes, the Gtumard 
1, was to be powered by a 525 hp Bristol Jupiter X nine 
cylinder air-cooled radial engine, and the other, the 
Gurnard II, was to have a 525 hp Rolls-Royce Kestrel 
IIS water-cooled 12-cylinder Vee-type engine. A single- 
bay biplane of metal construction with fabric skinning, 
the Gurnard had an armament of one fixed forward-tit 
ing 0.303-in M7-mm) machine gun and a similar cali 
bre weapon on a Scarif ring for the second crew mem- 
ber. The Gurnard If was the first to fly, on 16 April 1929, 
as a floatplane, the Gurnard 1 following in landplane 
form thee weeks later, on 8 May, Both prototypes were 
tested at the ARAEE, but the Hawker Osprey was 
selected in preference and no production of the 
Gurnard was ordered. The Gurnard I was flown ~ com 
mencing on 15 June 1931 ~ as an amphibian with a 
ingle main float ‘The following data relate to the 
Gurnard Ul. Max speed, 160 mph (258 km/h) 
Endurance 3.5 hrs Empty woight, 3,660 Ib (1 682 kg). 
Loaded weight, 6,194 Ib (2 360 kg), Span, 37 tt 0 tn 
(11,27 m), Length, 31 ft 6 in (9,60 m) Wing aroa, 
429 5q ft (29,85 m’). 


‘The first (of two) Gurnard prototypes (above) was fit- 
ted with a Jupiter radial engine, 


‘The Kestrel-engined Gurnard II flew with wheeled 
{abovo) and float (below) alighting gear. 


A contender to Specification 0.22/26 calling for a high 
speed shipboard reconnaissance-fighter 


SIAI S.50 


When Alessandro Marchetti was appointed chiet 
designer of the SIAI (Societa Idrovolanti Alta Italia) hi 
MVT (which see) was redesignated S. 60 and entered 
in the official fighter contest of 1923 


Italy 


SIAI S.52 


Although the $50 was proposed as a contender in the 
official single-seat fighter contest of 1928 it did not 
entirely meet the specification with which entrants were 
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SIAI-MARCHETTI 


‘A derivative of the 8.50, the S.52 (above) was 
‘completed too late for the 1923 fighter contest, 


supposed to conform. This called for a 300 hp Hispano- 
Suiza HS 42 eight-cylinder water-cooled engine where- 
as the §.50 was powered by a 285hp SPA 62a six- 
cylinder unit, Alessandro Marchetti therefore evolved 
an HS 42-powered derivative of the S.50, although this, 
the 8.62, was too late to participate in the contest, 
entering flight test in 1924. Apart from its engine, the 
8,62 differed from its predecessor in a number of re- 
spects. The configuration remained basically un- 
changed, but the wings were of increased area, com- 
ventional ailerons replaced wing warping for lateral 
control and more conventional horizontal tall surfaces 
replaced the all-moving tailplane. Two prototypes of 
the §.52 were built, one of these being demonstrated in 
Latin America where it was still ying in 1927, being 
used in that year for a flight from Argentina to Para- 
guay. Previously, in 1926, it was proposed to fit the 
other prototype with a 410 hp Fiat A 20 engine with 
which a maximum speed of 177 mph (286 km/h) was 
anticipated, Max speed, 168 mph (270 kn). Time to 
3,280 ft (1.000 m), 1.5 min, Endurance, 2.5 hrs. Empty 
weight, 1,764 lb (800kg). Loaded weight, 2,426 Ib 
(1100 kg). Span, 96 ft 1% in (10,70 m). Length, 23ft 
645 in (7,18 m). Wing area, 258.34 sq ft (24,00 m2") 


‘The 8.62 (below) had an unusual wing planform. 


SIAIS.58 


Designed in competition with the Macchi M26 as a 
potential successor to the M.7ter in service with the 
‘Squadriglie Cacia Marittima of Italy's Aviazione per la 
‘Marina, the 8.58 single-seat fighter flying boat flew in 
the early summer of 1924. On 25 August that year, the 
first prototype established an international record for 
waterborne aircraft in its category by attaining an alti- 
tude of 19,190 ft (5 831m) with a 551-Ib (250-kg) pay- 
oad. A single-bay biplane of wooden construction with 
4 planing bottom based on that developed for the S.51 
racing flying boat, the S.58 was powered by a296 bhp 
Hispano-Suiza 42 eight-cylinder Vee-type engine strut 

braced above the hull and driving a pusher propeller. 

The intended armament comprised two 7,7-mm Vick- 
ers guns mounted in the forward hull and Hanking the 
‘cockpit, In the event, for reasons af economy, the Avia- 
szione per la Marina elected to retain the M.7ter in ser- 


‘The $.58 (below) competed for production orders but 
Jost out three times to Macchi alternatives, 


‘vice and no production contract was placed for the S.58. 
of which three prototypes had been built. At least one 
more S.58 was built, however, and this was used as a 
trainer at the Scuola di Alta Velocita (High Speed 
School) at Desenzano. In 1927, a new contest to replace 
the M.7ter was organised and the $.S8 was again sub- 
mitted. The first prototype had meanwhile been re- 
engined with the 420 hp Fiat A 20 12-cylinder Vee-type 
engine and had been redesignated S.58bis. This flying 
boat won the contest and the Aviazione per la Marina 
Prepared plans to procure 97 S,68bis fighters for the 
Squadrigiie Caccia. However, the decision was taken 
again to extend the service life of the M.7ter by re- 
engining the ageing flying boat with an Isotta Fraschini 
Semiasso and no contract was placed for the SIAI air 
craft. The contest was resurrected yet again in 1929, 
and the SIAI entered a slightly modified version of its 
fighter flying boat, the S.68ter, which had begun flight 
test in the autumn of the previous year. Retaining the A 
20 engine, the S.58ter came Second in the competition 
to the Macchi M.41bis. The following data relate to the 
S.58bis. Max speed, 166 mph (267 kav/h), Time to 
9,840 ft (3.000 m), 7.66 min. Empty weight, 2,462 Ib 
(1117 kg), Loaded weight, 3,256 Ib (1477 kg). Span, 
36 ft 10% in (11,25 m). Length, 29 ft 10%4 in (9,10 m). 
Height, 9f Olin (2,75 m). Wing area, 313.24 sqft 
(29,10 m*). 


SIAI S.67 Italy 


First flown on 28 January 1930, the .67 single-seat 
monoplane fighter flying boat prototype was built 
under an official contract placed in the previous year. Of 


(Below) The Fiat-engined 8.67 fighter flying-boat, 


Limited service use was achieved with two examples 
of the 8.67 (above) in the mid ‘thirties. 


wooden construction and powered by a 420 hp Fiat A 
20 liquid-cooled engine strut-braced above the hull, the 
8.67 had an armament of two 7,7-mm Vickers guns In 
the upper section of the bow. The wing spars were 
hinged to the fuselage and the steel-tube bracing struts 
were each attached to the engine mount by a single 
pin. The S.67 was intended for catapult-lsunch from 
Condottieri class cruisers, and the aircraft could be 
erected for launching within five minutes by a team of 
six men. Testing at the IJ Centro Sperimentale began at 
the beginning of March 1930, but the prototype crashed 
on 3 April. Nonetheless, a contract was placed for three 
more §.67s, of which two were built and taken on 
charge by the 162" Squadriglia of the B8* Gruppo Gaccia 
Marittima and used until 1936. One $.67 was tested 
with @ concave hull. Max speed, 160 mph (258 kun/h), 
Time to 9,840 ft (3 000 m), 9.78 min. Endurance, 3.7 hrs, 
Empty weight, 2,6651b (1209 kg). Loaded weight, 
3.613 Ib (1.639 kg). Span, 42 ft 1144 in (13,10m). Length, 
29 ft 5ls in (8,97 m). Height, 9 ft 6461 (2,90 m). Wing 
area, 292.79 3q ft (27,20.m 


SIAI-MARCHETTI S.M.91 Italy 


In 1941, the Ministero dell’ Aeronautica framed a te: 
quirement for a two-seat multi-r6le combat aircraft to 
fulfil the tasks of long-range escort fighter, interceptor, 
reconnaissance-fighter and fighter-bomber, The SIAI- 
Marchetti concern proffered two contenders, the 
S.M91 and S.M.92. The former, a prototype of which 
was flown on 10 March 1943, was an all-metal, twin- 
boom, tandem two-seat monoplane powered by two 
1,290 hp Daimler-Benz DB 605A-1 inverted:Veo 12- 
cylinder liquid-cooled engines, Armament consisted of 
three 20-mm cannon in the nose of the fuselage nacelle 
plus two similar Weapons in the wing roots, and provi- 
sion was made for external carriage of one 1,1021b 


Daimler-Benz engines were adopted to power the 
‘single prototype of the $.M.91 (above and below). 


‘The S.M.91 (below) was of “conventional” twin-boom 
Jayout, by comparison with the parallel $.M.92. 


SIAI-MARCHETTI 


(600 kg) bomb, or four 220-Ib (100-kg) or 359-Ib (160-49) 
bombs. Only limited flight testing of the SM.S1 had 
been conducted prior to the German evacuation of 
Northern Italy, and subsequent proposals for a version 
powered by 1,300 hp Rolls-Royce Merlin 620s did not 
see fruition. Max speed, 363mph (585 km/h) at 
22,965 ft (700m) Continuous cruise, 320 mph 
(615 mw/h) at 20,340 ft (6200 m). Time to 19,686 ft 
(6.000 m), 8.5 min. Empty weight, 14.109 Ib (6 400 kg) 
Loaded weight, 19,699 lb (8 890 kg). Span, 64 ft 7%: in 
(19,70 m), Length, 43 ft 544 in (13,25 m). Height, 12 
744 in (3,86 m). Wing area, 449,51 sq f¢ (41,76 mr") 


SIAI-MARCHETTI S.M.92 Italy 


‘The 8.M.92 (above and below) was unusual in having 
‘an asymmetric arrangement for the crew. 


Evolved in parallel with the $.M.91 to meet the 1941 re 
quirement for a two-seat multi-rOle fighter, the $.M.92 
retained the basic wing and tail surfaces, and a similar 
starboard tailboom, and was also powered by two 
41,290 hp Daimler-Benz DB 606A-1 engines. By compati- 
son with the S.M.91, however, the central fuselage 
nacelle was eliminated and tandem accommodation for 
the crew members provided in the port boom. The pro- 
posed armament of the S.M. 92 consisted of two 20-mm 
cannon in the wing centre section, a similar weapon 
mounted in the starboard engine, two 12.7-mn 


‘The sole S.M.92 prototype (above) underwent limited 
flight testing under German auspices in late 1943. 


machine guns beneath each engine and one 12,7-mm 
gun firing aft from a remotely-contiolled barbette 
beneath the tailplane. The sole prototype of the $.M.92 
was flown under German auspices on 12 November 
1943, and although it was anticipated that the sub- 
stantial reduction in drag resulting from the elimina- 
tion of the central fuselage nacelle would result in an 
exceptional performance, little flight testing was 
‘undertaken and the following data are manufacturer's 
‘estimates. Max speed, 382 mph (615 kav) at 24,935 ft 
(7600 m). Max continuous cruise, 335 mph (540 km/h) 
at 22,966 ft (700m). Time to 19,685 ft (6000 m), 
7.15 min. Empty weight, 13,779 lb (6 250 kg). Loaded 
weight, 19,2901b (8750kg). Span, 60ft 10/sin 
(18,55 m), Length, 44 ft 11% in (13,70 m). Height, 13 ft 
79 In (4,35 m). Wing area, 414.64 sq ft (38,52 m*) 


SIDDELEY S.R.2, SISKIN UK 


type Siskin was subsequently re-engined with an Arm: 
strong Siddeley Jaguar, development in this form con- 
tinuing after Siddeley Deasy acquired in 1921 the name 
and goodwill of Sir W G Armstrong Whitworth & Co 
Lid, andthe Armstrong Whitworth Siskin II (which see) 
‘emerging in 1922. Max speed, 145 mph (233 kuv/h) at 
6,500 ft (1980 m). Time to 6,500 ft (1 980 m), 4.6 min. 
Service ceiling, 23,800ft (7255 m). Empty weight, 
1,463 lb (664 kg). Loaded weight, 2,181 lb (989 kq). 
Span, 27 ft 61n (8,38). Length, 21 ft 3in (648m). 


Height, 9% 9in (297m). Wing area, 247sqft 
(22,95 m*) 

SIEMENS-SCHUCKERT 

(SSW) EI Germany 


‘The EI (above and below) which achieved operational 
service in small numbers in the summer of 1916. 


When, in January 1917, Capt F M Green became chief 
aeronautical engineer of the Siddeley-Deasy Motor Car 
‘Company, he began the design of a single-seat fighter. 
the $.R.2. A compact single-bay sesquiplane predomi 
nantly of wooden construction with fabric skinning, the 
$.R.2 was powered by a 320 hp A.B.C. Dragonfly nine 
cylinder radial engine. Armament comprised two syn- 
chronised 0.303-in (7,7-mm) machine guns. A contract 
for six prototypes was reduced to three in mid 1918, the 
first of these flying in April 1919, by which time the 
fighter had been officially named Siskin. The first proto- 


‘The Siddeley Siskin (above and below) in its initial 
Dragonfly engine. 


‘The first single-seat fighter to be produced by the Sie. 
mens Schuckert- Werke (SSW), the E I monoplane was 
designed by Franz Steffen and completed in October 
1915. Of conventional shoulder-wing arrangement with 
warp control rather than ailerons, the E Thad steel-tube 


wing spars, fabric-covered wings and plywood: 

covered fuselage, power being provided by a Siemens: 

Halske Sh I nine-cylinder rotary engine of 100 hp and 
armament comprising a single synchronised 7,9-mm 
LMG 08/15 machine gun, After completion of flight test 

ing on 1? March 1916, the E I was recommended for ser 

vice, and the Idfiieg placed a contract for 20 aircraft 
with the SSW NUmberg facility. Only five E Is were 
listed as being at the Front on 31 October 1916, by which 
time the type had been rendered obsolescent by the 
appearance during the Battle of the Somme of the Niew- 

port 11. Max speed, 87 mph (140 km/h) at sea level. 
Range, 130mis (210km). Empty weight, 1,0431b 
(473 kg). Loaded weight, 1.484 lb (673 kg). Span, 32 ft 
93 in (10,00 m). Length, 23 ft 34s in (7,10 m). Height, 9 ft 
244 in (2,80 m). Wing area, 172.23 sq ft (16,00m") 


SIEMENS-SCHUCKERT 
(ssw) Ell 


Completed early in 1916, the £ Il was essentially similar 
to the E I apart from its power plant, the Sh I rotary 
being replaced by a six-cylinder inline Argus As Il 
engine rated at 120hhp. Armament remained a single 


Germany 


‘The El (below) failed to progress further than a single 
prototype which was destroyed in June 1916, 


7,9-mm LMG 08/15 machine gun. The sole prototype of 
the E Il was destroyed on 26 June 1916 during a demon- 
stration at Doberitz, {ts designer, Franz Steffen, who 
was flying the aircraft, losing his life. No details of the E 
Tare available, 


SIEMENS-SCHUCKERT 
(SSW) E I 


Following the small production batch of E I mono- 
planes, the Siemens-Schuckert-Werke received an 
Idflieg contract for six additional aircraft designated E 
IH. These differed from the E I only in power plant type. 
Powered by a 100 hp Oberursel U Inine-cylinder rotary 
engine, the E Ill retained the alrframe and armament of 
the EI, a proposed development, the E IV, being similar 
apart from a circular-section fuselage. The dimensions 
and performance of the E Ill were similar to those of the 
EL Empty weight, 1,054 lb (478 kg). Loaded weight, 
1,495 lb (678 kg). 


Germany 


SIEMENS-SCHUCKERT 
(SSW) DD 5 


‘The first single-seat fighter biplane to be designed by 
Franz Steffen (who was subsequently to lose his life 
while demonstrating the E II monoplane), the DD 5 
featured sharply tapered wings built up around steel 
tube spara, steel I-type interplane struts and a similar 
fuselage and tail to those of the E I monoplane 
Powered by a 100 hp Siemens-Halske Sh I nine-cylinder 
rotary engine, the DD § was tested by the Idilieg in 
August 1916, but was rejected owing to its poor aero- 
dynamic qualities and the restricted feld of view pro- 
vided by the cockpit, Armament comprised a single 
7,9-mm LMG 08/15 machine gun. Only one prototype of 
the DD § was built and tasted, development being 
discontinued in favour of an almost identical copy of the 
Nieuport 11 that was being developed (as the D 1) in 
parallel, No specification for the DD 6 is available. 


‘The single prototype of the DD 5 (below) was rejected 
‘owing to poor aerodynamic qualities. 


The DI (above and below) was, in most respects, a very 
close copy of the Nieuport 11 fighter. 


Representing an attempt to improve the basic D 1 
design, the D Ia (below) featured an increase in wing 
area and e twin-gun armament. 


SIEMENS-SCHUCKERT 
(SSW) DI 


‘The début of the Nieuport 11 on the Western Front came 
8 a serious blow to Germany, and, with no immediate 
prospect of a superior fighter forthcoming from the Ger 
man aircraft industry, the Idflieg requested Albatros, 
Euler and SSW to produce improved copies of the Nie 11 
with the utmost urgency. The SSW version, designed 
by Franz Steffen shortly before his death in the E Il, was 
powered by @ 110hp Siemens-Halske Sh I rotary and 
armed with a single synchronised 7,9-mm LMG 08/16 
machine gun, but was in most other respects virtually 
identical to the French fighter. In October 1916, Bruno 
Steffen, brother of the designer, made a noteworthy 
climb to 16,406 ft (5 000 m) in 45 min in the prototype of 
the SSW version of the Nie 11, and, on 25 November, a 
contract was placed for 150 aircraft under the designa: 
tion D I. In the event, production tempo was slowed by 
delays in deliveries of the geared rotary engine, and as, 
by mid 1917, the SSW D Thad been overtaken in per 
formance by other types, only 95 were completed (the 
remaining 56 airframes being delivered uncovered to 
Adlershof). An order for a further 100 placed on 21 
March 1917 had meanwhile been cancelled. Only small 
numbers of SSW D Is appeared on the Western Front. 
most being assigned to flying schools. Attempts to im 
prove the basic fighter resulted in a single D la and two 
D Ib aircraft. The D la featured a twin-gun armament 


Germany 


and a 14-8q ft (1,30-m") increase in wing area, and the D 
I's had one-piece upper wings, one having a further 
increase in wing area to 174.38 sq ft (16,20 m*) and the 
other having a high-compression version of the Sh 
engine affording 140 hp and enabling the fighter to 
attain 16,405 ft (5000m) in 20.5min. Max speed, 
96 mph (155 kew/h). Tizme to 3,280 ft (1 000 m), 3.5 min. 
Endurance, 23hrs. Empty weight, 979 lb (444 kg). 
Loaded weight, 1,442 1b (654 kg). Span, 24ft 7¥4in 
(7,50 m). Length, 19 ft 814 in (6,00 m). Height, 8 ft 5% in 
(2,59 m). Wing area, 156 sq ft (14,40 m*) 


SIEMENS-SCHUCKERT 
(SSW) D I ___ Germany 


Late in 1916, at the suggestion of the /dflieg, SSW began 
work on a new single-seat fighter designed by Dip! Ing 
Harald Wolff around the new i1-cylinder Siemens: 
Haiske Sh Ill geared rotary engine rated at 160 hp. The 
result, the D Il, was a rotund single-bay biplane 
primarily of wooden construction, the wings featuring 


The D Tic Jang (long) prototype which featured 
increased wing span and reduced upper wing chord. 


SIEMENS-SCHUCKERT 


two hollow box spars and the fuselage being a ciroular- 
Section semi-monocoque of three-ply, intended arma- 
ment being two 7,9-mm LMG 08/16 machine guns. 

‘Three prototypes were initially built, the D Il, the D Tia 
and the D Ib, Although completed early 1917, delays in 
availability of the Sh IIl engine prevented flight test of 
the prototypes, the first of these flying in June, Erratic 
engine behaviour notwithstanding, the D Ils demon- 
strated excellent climb performance — the D Ib attain: 

ing 16,406 ft (5 000 m) in 15.5 min during August — and 
three more development aircraft were ordered. Two of 
these, designated D lc kurz (short) and D Mc Jang 
(long), differed in wing span and area, The D llc kurz 
had a span of 27 ft 10% in (8,60 m) and a wing area of 
208.8 sq ft (19,40 m’) whereas the D IIc Janghad a span 
and area of 29ft 6¥sin (900m) and 193,97 sqft 
(18,02 m*) respectively, and reduced chord on the upper 
wing. The third aircraft, the D Ile, had dural wing spars, 
broad-chord I-type interplane struts and unbraced 
wings. The D lic kurz entered flight test on 22 October 
1917, the D Ile Jang following on 16 November, and an 
{initial order for 20 series aircraft, designated D I and 
based on the D IIc kurz was placed in December, The D 
Tc wing cellule was found to lack rigidity in flight, dic- 

tating introduction of interplane bracing cables which 
negated the original purpose of the dural spars, this alr 

craft later being rebuilt to D IV standards, 


SIEMENS-SCHUCKERT 
(SSW) DrI 


In parallel with development of the D Il, the SSW 
evolved « single-seat triplane fighter, the Dr I. First 
flown in July 1917, the Dr was powered by a 110 hp Sie 
mens-Halske Sh'I nine-cylinder rotary engine and 
employed a DI fuselage. In the course of fight testing, 
the Dr [crashed and was seriously damaged. During re- 
construction the wing area was increased by 31.22 sq ft 
(2,90 m'), and in this rebuilt form the fighter climbed to 
aan altitude of 15,420 ft (4 700 m) in 20.6 min, A develop: 
ment of the design, the Dr II with a 160 hp Sh Ill engine, 
was discontinued at an advanced stage in construc 
tion. The following data relate to the Dr I prior to recon- 
struction, Empty weight, 1,1241b (510kg). Loaded 
weight, 1,532 lb (695 kg). Span, 28 ft 244 n (8,60 m) 
Length, 17 4¥41n (6,30 m). Wing area, 194,83 sq ft 
(18,10 m’) 


Germany 


SIEMENS-SCHUCKERT 


(SSW) DDr I Germany 


Embodying the centreline thrust concept with fore and 
aft mounted engines, the DDr I (above and below) 
proved to possess inadequate stability. 


Se. 


Dubbed unofficially the “Flying Egg”, the DDr I repre- 
sented one of the earliest examples of the twin-engined 
centreline thrust concept, 120 hp Sh Ia rotary engines 
being mounted fore and aft of the pilot in an abbre- 
vViated nacelle, with the tractor engine driving a two- 
bladed propeller and the pusher engine driving a four- 
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SIEMENS-SCHUCKERT i 


blader. An equi-span staggered triplane with the rud: 
ders and elevator carried by tubular steel outriggers, 
the Dr I carried an armament af two synchronised 
7,9-mm LMG 08/15 machine guns. The design found 
favour with the Idffieg, to which it was presented in 
June 1917, the prototype flying for the first time in 
November, but crashing on its maiden flight. Engine 
control problems and inadequate stability revealed 
during the brief ight of the DDr led to cancellation of a 
more powerful version of the basic design, the DDr It 
with Sh Ill engines. Empty weight, 1,4991b (680 kg. 
Loaded weight, 2,006 Ib (910g). Span, 35ft 9¥in 
(10,901). Length, 19f O¥in (6.80m). Wing area, 
322,93 5q ft (30,00 | 


(Below) The extraordinary twin-engined DDr I. 


SIEMENS-SCHUCKERT 
(SSW) D TI 


With the choice of the D Ic kurz (short) as the basis for 
the initial production Sh Il-powered SSW fighter 
biplane to which the designation D Ill was assigned, an 
‘order for 20 aircraft was placed in December 1917, this 
being augmented by an order for a further 30 in 
February 1918, The first two series D Ills initially had a 
two-bladed propeller similar to that of the D 11, but this 
was replaced by a smaller-diameter four-bladed pro- 
peller which permitted a reduction in the height of the 
undercarriage chassis, The Siemens-Halske Sh III 11 
cylinder rotary engine had a nominal rating of 160 hp, 
Dut its maximum output was 210 hp at sea level, The 
standard armament of twin 7,9-mm LMG 08/15 syn- 
chronised machine guns was fitted. The first D Ills 
came off the line in January 1918, and, between March 
and May, a total of 41 was sent to the Front where they 
demonstrated good handling qualities and outstanding 
climb capabilities. The Sh Il engine proved trouble- 
some, however, having been placed in service pre 


Germany 


‘The D Il (above and below), the photo depicting a first 
series aircraft in February 1918. 


AD IM of the first production series (above), flown in 
service by Lt V Ziegesar. 


maturely, and all D Ills were returned to SSW for modifl- 
cation. This involved introduction of the improved Sh 
Mla engine and the cutting away of the lower portion of 
the engine cowling to improve cooling. In addition, 
some revision was made to the rudder contours, These 
‘modifications were also incorporated in a further 30 D 
Ils ordered in the interim, to bring total production to 
80 aircraft. A modified version, the D Ila with ailerons 
‘on the upper wing only, participated in the second 
D-type contest (17 May ~ 28 June 1918), but was not 
found to offer worthwhile advantages over the 
standard model. Max speed, 110 mph (177 km/h) at sea 
level Time to 3,280ft (1000m), 1.75 min. Range, 
224 mis (360 km). Empty weight, 1,153 1b (623 kg). 
Loaded weight, 1,598 1b (725kg). Span, 27% 74in 
(8.43 m). Length, 18 ft 8) in (5,70 m). Height, 9% 244 in 
(2,80 m). Wing area, 202.8 sq ft (18,84 m’). 


SIEMENS-SCHUCKERT 
(SSW) DIV 


Germany 


By the end of 1917, the idflieg regarded the D IIl as an 
Interim development and was pressing for acceleration 
cof work on the D IV. Retaining the Sh Illa engine and 
twin LMG 08/16 gun armament, the D IV differed from 
its predecessor fundamentally in having a revised wing 
‘configuration developed by Heinrich Kann, the basic 
structure remaining unchanged. The D IV utilised an 
improved wing profile, the chord of the upper wing 
being reduced to that of the lower wing, resulting in a 
reduction of 40.sq ft (3,72 m*) in gross area. Rate of 
climb remained virtually unchanged from that of the D 
I, but most other aspects of the performance were im: 

proved. No fewer than 280 DIVs were ordered in March 
1918, although the type did not attain operational use 
until August, and no more than 50-60 were to achieve 
active service. Production did not cease with the 
‘Ammistice, continuing through January 1919, a total of 
119 having been completed prior to the end of World 
War I. A number of D IVs (and D Ills) continued to be 
operated by the Reichswehr and by the Grenzschutz 
Ost (Border Protection East) force, flown by volunteers 
to protect the German population against the Red Army 
in the Baltic states and Germany's eastern borders. 

‘Max speed, 114 mph (184 km/h). Time to 3,280ft 
(1000 m). 1.9 min. Range, 239 mls (385 km), Empty 
weight, 11901b (540kg). Loaded weight, 1.627 b 
(738 kg), Span, 27 ft 4% in (8,95 m). Length, 18 ft 
(670m). Wing area, 162.75 5q ft (16,12 m"). 


‘The DIV (below) attained operational service in small 
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SIEMENS-SCHUCKERT 
(SSW) DV 


Developed in parallel with the D IV, the D V was an 
essentially similar Sh Illa-powered fighter differing 
only in having a two-bay wing cellule, Three prototypes 
of the D V were ordered, the frst of these participating 
in the second D-type contest at Adlershof in May-June 
1918, and the third being completed in August, By con: 
sensu the DV held less promise than the DIV, two of 
the prototypes being rebuilt to D IV configuration and 
one being lost during flight test. Time to 3,260 ft 
(100m), 18min. Empty weight 1,1331b (614 kg). 
Loaded weight, 1,618 lb (734 kg). Span. 29ft 0¥ in 
(8,86 m), Length, 18 fe 8¥ in (6,70 m). 


Germany 


SIEMENS-SCHUCKERT 
(SSW) D VI 


The SSW was awarded a contract by the Jailiegin April 
1918 for the development of a single-seat parasol mono: 
plane fighter powered by the Sh Illa rotary engine, 
three prototypes being ordered under the designation 
E IV. but this being changed to D VI in the following 
September. A unique feature of the D VI was the provi 
sion of a jettisonable main fuel tank beneath the fuse: 
lage. No prototype was completed prior to the Armis: 
tice, but two emerged in 1919, flight trials heing carried 
out between February and May of that year, During 
these one of the prototypes was destroyed and the 
other was allegedly sabotaged by SSW workers to pro: 
vent it falling into the hands of the Allied Control Com- 
mission. Max speed, 137 mph (220km/h). Time to 


19,685 ft (6.000 m), 16 min. Range, 217 mls (350 kn). 
Empty weight, 1,1901b (540 kg). Loaded weight, 
1,565 lb (710 kg). Span, 30 ft 8% in (9,37 m). Length, 21 ft 
3% in (6.50 m). Height. 8ft 11 in (2,72). Wing area, 
134.12 q ft (12,46 m°) 


Flight trials with the D VI (above and below) were 
carried out in 1919, after the Armistice. 


SILVANSKY IS USSR 


11938, AV Silvansky, assisted by Yu B Sturtsel and VD 
Yarovitsky, established an OKB (Experimental Con: 
struction Bureau) with the express purpose of design: 
Ing and building @ single-seat frontal fighter to a re- 
quirement formulated by the UV-VS (Administration of 
the Air Forces), Referred to as the IS (Istrebstel Silvan 
sky), the fighter was a low-wing cantilever monoplane 
of mixed construction powered by a Tumansky M-88 
‘4-cylinder two-row radial engine with a two-speed 


Only one attempt was made to fly the prototype 
Silvansky fighter (below) which was then scrapped. 


mupercharger and rated at 1,100 hp. Owing to a "mis: 
calculation", the inward-retracting mainwheel legs 
were of longer stroke than could be accommodated by 
the bays into which they were intended toretract. Once 
shortened, the legs provided insufficient ground clear 
ange for the propeller. and, as a temporary expedient 
and in order not to delay flight testing, this was alleg: 
oxily cropped by four inches (10 cm), The prototype SI 
Wass transferred to the Ltt (Plight Research Institute) at 
Moucow in the summer of 1939. There it was found that. 
with its cropped propeller, the aircraft required an in- 
ordinately long take-off run. Nonetheless, one attempt 
‘was apparently made to fly the aircraft, the test pilot 
mucceeding in attaining an altitucle of some 1,000 ft 
(300 m) at which the aircraft proved virtually unman: 
ageable, He managed to effect a landing, pronounced 
that the IS was unflyable, and the prototype was 
scrapped, Silvansky's team being dispersed. No data 
relating to the IS seem to have survived. 


§.1.M.B.(BERNARD) 10 France 
In 1922, the Etablissements Adolphe Bernard was 10 
organised as the Societe Industrielle des Metaux et du 
Bois (SILM.B), this concern being joined by Jean 
Hubert as chief designer. Hubert was primarily respon: 
sible for the creation of a single-seat fighter of ex 
tremely advanced concept, an all-metal cantilever 
monoplane which was to be exhibited at the Salon de 
PAeronautique in Paris in 1922. Initially designated 
AdBE C1 (signifying Adolphe Bernard Chasse mono: 
place), the fighter was powered by 300 hp Hispano: 
Suiza 8Fb eight-cylinder water-cooled engine and was 


Although advanced in concept, the §.1.M.B.10 (below) 
suffered from poor performance and handling, 


(Above) The Bernard-designed $.1MB.10 monoplane, 


handling qualities nor performance warranted con- 
tinued development. The following data relate to the 
fighter in its definitive form Max speed. 154 mph 
(248 km/h) at 3,280 ft (1 000 m). Empty weight, 2,094 Ib 
(950 kg). Loaded weight, 2,976 Ib (1.350 kg). Span, 36 ft 
Lin (11,00 m). Length, 22 ft 11%. (7,00 m). Height. 9 ft 
0} in (2,75 m). Wing area, 206.67 sq ft (19.20 m*), 


S.LM.B.(BERNARD) 12 


‘Owing much to the $.1M.B.(Bernard) 10 and employing 
‘similar constructional methods, but featuring a more 
conventional undercamage arrangement, the 
S..M.B (Bernard) 12 was a single-seat low-wing canti 
lever monoplane. It was powered by a 420 hp Gnome- 
Rhone Jupiter 9Ab nine-cylinder radial air-cooled 
engine and featured what was, for the mid ‘twenties, 
the unusually heavy armament of four 7,7-mm mactune 
guins, two in the wings and two in the fuselage. It was 
flown for the first time in May 1926, at which time it was 
proposed that the production model should have an 
Hispano-Suiza or Lorraine water-cooled engine of 
500hp. However. the monoplane configuration had 
few adherents in French military aviation circles at the 
ume, consensus favouring the biplane and sesquiplane 
configurations. As a consequence {urther development 
of the fighter was discontinued. Max speed, 165 mph 
(265 knv/h), Ceiling. 26,247 ft (8 000 m). Empty weight. 
2,006 Ib (910kg). Loaded weight, 3,395 Ib (1 540 kg) 
‘Span, 39 ft 4¥2 in (12,00 m). Length, 23 ft 7's in (7,200), 
Height, 8 ft 10% (2,70m). Wing area, 226.05 aq ft 
(21,00 m9") 


France 


‘The SLM. 
experience gained with the much earlier $.1.M.B.10. 


14 (above and below) owed much to the 


SLYUSARENKO 


quiplane of wooden construction, powered by a 500hp 
Hispano-Suiza 12Hb 12-cylinder water-cooled engine 
Armament comprised four 7,7-mm machine guns, of 
‘which two were mounted in the wing above the fuse- 
lage and two were mounted in the fuselage nose. 
Flown for the first time at the end of 1925, it was des» 
troyed at Villacoublay on 22 February 1926 as a result of 
a structural failure in the upper wing, Further develop 
ment was discontinued after this accident. Max speed, 
165 mph (265 ken/h). Time to 16.405 ft (5 000 m), 12 mun 
Empty weight, 2,7561b (1250kg), Loaded weight, 
9.968 Ib (1800 kg), Span, 41 ft O¥icin (12,50 m). Length, 
24 ft 349i (7.40), Height. 10 ft 2in (3,10m), Wing 
ares, 290,63 sq ft (27,00m") 


‘The sole prototype S.1.M.B. 14 (above and below) was 
dostroyed as a result of structural failure, 
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S.L.M.B.(BERNARD) 15 


‘The last fighter developed by the Societé Industri 
des Metaux et du Bois ($.1.M.B.) before the company 
terminated its activities at the end of 1926, the 
S1.M.B (Bernard) 16 was of similar sesquiplane con: 
figuration to its immediate predecessor, had the same 
armament, was also of wooden construction and hac! & 
500 hp Hispano-Suiza 12Hh 12-cylinder water-cooled 
engine. It differed from the $.. M.B,(Bernard) 14 princi 
pally in havinga redesigned and smaller wing, and wa 
flown during the course of 1926. Only one prototype 
‘was completed and no further development was under 
taken, Max speed. 168 mph (270 kmh). Timo to 
13,125 ft (400m), 15min, Loaded weight, 3,946 Ib 
(1790kg). Span, 37 ft 444 in (11,40m) Length, 24f 
784 (7,50 m). Height, 10 ft 2in (3,10m). Wing area, 
258.34 sq ft (24,00 m") 


France 


(Below) The $.LM.B. 15 fighter sesquiplane of 1926, 


claimed at the Salon to be capable of 196 mph 
(316 km/h), Unusual features of the AGBE C1 included a 
ventral pylon at the base of which was an auxiliary 
aerofoil to which wete attached the undercarriage 
mainwheels, a Lamblin radiator being mounted on the 
pylon. First flown some 18 months after its appearance 
at the Salon, the AdBE C) was found to require major 
modification, the primary change being a 312-in (80- 
em) lengthening of the wing, which increased gross 
area to 20667sqft (19,20) from 182.99 sqft 
(17,00 m?), Flight testing was resumed in August 1924 
as theS.LM_B.10(or Bernard 10) at Etampes, but neither 


S.LM.B.(BERNARD) 14 


France 


SLYUSARENKO Russia 


Developed in parallel with the S.1LM.B (Bernard) 12, but 
owing nothing to this or previous fighters developed by 
the company, the SMB (Bernard) 14, designed under 
the leadership of Jean Hubert, was a single-seat ses: 


Inthe second half of 1917, the factory of VV Slyusarenko 
in St Petersburg, which had previously licence-built 
Farman, Morane and Lebed! types, built an original 
single-seat fighter to the designs of G P Adler. A mid 
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SLYUSARENKO 


wing monoplane of wooden construction, ithad.a circu: 
lar-section plywood monocoque fuselage and a fabric 
covered wing, the power plant being either a 130 hp 
Clerget or 120 hp Le Rhone nine-cylinder rotary engine 
Material shortages and labour difficulties which were 
to lead to the closure of the V V Slyusarenko factory 
early in 1918 prevented completion of the flight testing 
of the fighter, which was claimed to have attained a 
speed of 101 mph (163 kn/h) during initial trials. No 
illustrations of the Slyusarenko fighter nor data relating 
to this type are available. 


SODERTELGE SW 15 


Designed by V Forssman and owing much to the Sie: 
mens-Schuckert D Ja ~the drawings of which had been 
supplied by the German company to Baron Carl Ceder 
strém, the first Swedish aviator and manager of the 
Sédertelge Verkstader ~ the SW 16 was built in 1917. A 
single-seat fighting scout powered by a Vabis-built 
Benz Bz Il six-cylinder water-cooled engine rated at 
10 hp, the SW 16 was primarily of wooden construction 
with steel-tube wing spars and fabric skinning. An un 
equal-span single-bay staggered biplane, the proto- 
type crashed on 17 June 1917, ground looping and kill 
ing ita pilot, Bertil de Mare, The SW 15 was repaired and 
fitted with two 8-mm Schwarzlose m/14 machine guns 
with synchronization gear developed by Capt G von 
Porat and Ing Kolthotf. As a result of further flight test 
ing, two more SW 16s were built for Flygvasendet, but 
these enjoyed strictly limited success, one flying 19 
times and the other four times, both being finally 
grounded in December 1921. Max speed, 78 mph 
(126 km/h) at sea level. Span, 27 ft 1% in (8,26 m). 
Length, 19 ft 444 in (5,90 m). Height, 8 ft 244 tn (2,50 m). 


Sweden 


‘The SW 15 (above and below) enjoyed strictly limited 
success and only three examples were built. 


SOKO J-22 ORAO Yugoslavia 
‘The J-22 Orao (Eagle) single-seat transonic battlefield 
support fighter with secondary air defence capability 
was designed by the Yugoslav Air Force's Technical In: 
stitute, the Vazduhoplovno Technicki Institut, in col 


‘The second prototype of the Ora 2 version of a joint 
‘Yugoslav-Romanian design (below), 
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‘The Orao 2 (above and below) for the Yugoslav Air 
Force introduced afterburning engines. 


laboration with Romania's aeronautical research insti 
tute, the Institutul de Aviatie ~ INCREST under the 
YuRom programme. The aircraft was manufactured in 
both Yugoslavia and Romania, being designated 
LAR.93 (which see) in the latter country. 


UK 


SOPWITH GUN BUS 

‘The Gun Bus was essentially a landplane derivative of 
the $..Gn (Sopwith Pusher, gun), a gun-carrying two: 
‘seat pusher biplane with twin floats. Six of these float. 
planes were ordered from the recently-founded Sop: 
with Aviation Company by the Greek government in 
March 1914, but immediately commandeered by the 
Admiralty when war was declared in August that year, 
subsequently serving with the RNAS, The Gun Bus, in- 
tended for the fighting rdle, carried a 0,303-in (7,7-mm) 
machine gun on a flexible mount in the forward cockpit 


‘The Sunbeam-powered Gun Bus (above and below) 
which was developed specifically for the RNAS. 


and was powered by a 100 hp Gnome Monosoupape 
rotary engine. A more powerful version, with a 150 hp 
Sunbeam eight-cylinder water-cooled engine, was de- 
veloped specifically for the RNAS, this having a rede- 
signed nacelle and a revised undercarriage. Six of the 
Sunbeam-powered Gun Buses were built for the RNAS 
by Sopwith, a further 30 being ordered for the service 
from Robey & Company, these last being intended for 
bombing (and possibly anti-submarine) cuties as dis 
Uinct from fighting. The pilot was moved forward to the 
front cockpit, a bombing panel being let into the floor 
and four bomb carriers being fitted beneath the lower 
wing. The following data relate to the Sunbeam: 
powered two-seat fighter Gun Bus. Max speed, 80 mph 
(129 kxa/h), Span, 60 ff Oin (16,24 m). Length, 32 ft 6 jn 
(9,90 m). Height, 11 ft 4 in (3,48 m). Wing area, 474 3q ft 
(44,03 m’), 


SOPWITH SCHNEIDER UK 


Derived from the Tabloid float seaplane which won the 
Schneider Trophy contest in April 1914, and named, 
appropriately enough, the Schneider, the single-seat 
‘twin-float seaplane ordered into production in Novem: 
ber 1914 for the RNAS resembled closely the aircraft 
that had gained the Trophy at Monaco, Retaining the 
same 100 hp Gnome Monosoupape nine-cylinder rotary 
=the upper half of which was enclosed by a "bull-nose" 
cowling ~ and wing-warping lateral control, the 
Schneider had a larger fin and rudder, reinforced float 
bracing and an aperture in the centre section for an 
upward-angled 0,303-in (7,7-mm) machine gun. Used 
for patrol duties against enemy airships from seaplane 
stations around the British coast, the Schneiders were 
provided with incendiary ammunition and operated 
‘against Zeppelins from early 1916. Schneiders were 
also carried aboard light cruisers of the North Sea Patrol 
for anti-Zeppelin operations, and served at the Darda- 
nelles, in the Aegean and in the Eastem Mediter- 
ranean, Two Schneiders operated from the carrier Ark 
Royal in April 1916 at Mudros, and the type was still 
serving in the Aegean as late as November 1916, one 
shooting down an enemy aircraft which had attacked 
the airship shed at Mudros on the 2ist of that month. A 
total of 136 Schneiders is believed to have been built, 
progressive development resulting in the Baby. Max 
speed, 89 mph (143 km/h) at sea level, Time to 8,500 ft 
(2500 m), 33.8min, Endurance, 2.6hrs. Loaded 
weight, 1,530Jb (694kg). Span, 25ft Bin (7,82 m) 
Length, 22 ft 8 in (6,90m). Height, 9ft 91n (2,97 m), 
Wing area, 240 sq ft (22,30 m*) 


A series example of the Sopwith Schneider (below) 
serving with the RNAS in 1916. 


SOPWITH BABY UK 
Derived from the Schneider single-seat fighter sea 
plane, the Baby first appeared in September 1915, and 
differed from its predecessor primarily in having a 
NOhp Clerget nine-cylinder rotary in place of the 
Monosoupape, this being accommodated by a horse- 
shoe-shaped open-fronted cowling. As on late produc: 
tion Schnelders, ailerons replaced wing warping for lat 
eral control, and armament usually consisted of a single 
0.303-in (7,7-mm) machine gun synchronised to fire 
Uwough the propeller, although a few Babies retained 
the arrangement of the Schneider with the gun 
‘attached to the centre section and firing upward to 
clear the propeller. Several Babies were fitted with two 
0.903-in (7,7-mm) guns side by side over the wing; one 
batch of Blackburn-built Babies was fitted with Ranken 
explosive darts as anti-airship weapons, and at least 
ono was fitted with Le Prieur rockets, 10 of these 
devices being attached to the interplane bracing struts, 
‘Two 65:1b (29,5-kg) bombs could also be carried. The 


A Blackburn-built Baby (above) with overwing guns 
and (below) a three-view drawing of the Baby. 


‘Ten Le Prieur rockets were fitted to a Baby (below) for 
use in the anti-Zeppelin role. 


By 1920, Norway's Marinens Flyvevassen had received 
17 ex-RNAS Baby floatplanes (above), 


Baby was widely used by the RNAS to provide fighter 
aircraft for use with patrol ships, as escorts for two- 
Seaters and for operation from early aircraft carriers, A 
total of 286 Babies was built of which 195 were pro 
duced by Blackburn ~ and sometimes known as Black 
bum Babies ~ 105 of the latter being fitted with the 
130 hp Clerget engine, and, of these, 40 were fitted 
(initially) to carry the Ranken dart and no gun arma: 
ment, A more extensive modification of the Sopwith 
float fighter was the Fairey Hamble Baby (which see) 
‘The following data relate to the 130 hp Blackburn-built 
Baby. Max speed, 100 mph (161 km/h) at sea level. Time 
to 10,000ft (3050 m), 36min. Endurance, 2.26 hrs 
Empty weight, 1,2261b (656g). Loaded weight, 
1,715 Ib (778 kg). Span, 25 fe 8 in (6,90 m). Length, 23 ft 
Oi (7,01 m). Height, 10f O4n (3,05 m). Wing area, 
240 sq ft (22,30 sn’). 


SOPWITH 12-STRUTTER UK 
Deriving its extraordinary appellation from a charac 
teristic arrangement of cabane struts a name that was 
initially unofficial, but came to be accepted as a result of 
common usage - the 1¥p-Strutter was both the first 
British aircraft to be built with a synchronised gun as 
standard equipment and the first true two-seat fighter 
to see RFC service. Designed and built for the 
Admuralty, the unarmed prototype was completed in 
December 1915, and serios deliveries to the RNAS fol 
lowed from February 1916. A single-bay biplane of 
wooden construction with fabric skinning, the 
1VeStrutter featured air brakes in the lower wing and 
an adjustable-incidence tailplane. At an early produc: 
tion stage, armament was standardised on a syncho- 
raised 0.303-in (7,7-mm) gun with a second weapon of 
similar calibre on a Searff ring mounting in the rear 
cockpit. The 1¥s-Strutter was used by the RNAS in both 
escort and (without observer) bombing rdles, and 77 of 
the first 150 aircraft ordered by the Admiralty were 
transferred to the RFC owing to the exigencies of the 
times. A single-seat bomber version of the 1/4-Strutter 
was built in parallel, some examples of this variant 
being converted as two-seat fighters. Initial production 
aircraft were powered by the 110 hp Clerget 9Z nine 
cylinder rotary engine, but, in the autumn of 1916, this 
gave place to a 130hp Clerget 9B, At least 1.513 
WWeStrutters were built in the UK (by the parent com: 
pany, Fairey Aviation, Hooper & Co, Mann, Egerton & 
Co, Ruston, Proctor & Co, Vickers Ltd, Wells Aviation 
and Westland Aircraft). The 1¥-Strutter was licence: 
Duilt in France as a single- and two-seat bomber (SOP 
1B1 and 182) and two-soat reconnaissance aircraft (SOP 
142), primarily with the 110 hp and 136 hp Le Rhéne 9J 
and {by nine-cylinder rotanes, 4,500 allegedly being 
produced by Lioré et Olivier, Hanriot, Amiot, Besso- 


Sopwith 1¥s-Strutter (below) in service in France late 
1916 with No 70 Sqn, RFC. 


SOPWITH 


neau, Datracg, REP and Sarazin Fréres, The US govern 
ment procured 514 from France, and others were sup 
plied to Belgium and Imperial Russia. The following 
Gata apply to the 130 hp Clerget-engined model. Max 
‘Speed, 100 mph (161 km/h) at 6,500 ft (1 980 m). Time to 
6,500 ft (1 980 m), 9.15 min, Endurance, 3.75 hrs. Empty 
weight, 13051b (592g). Loaded weight, 2,150 1b 
(975 kg), Span, 33 f Bin (10,21 m). Length, 25 ft 3in 
(7,69 m). Height. 10 ft 3 in (3,12 m). Wing area, 346 sq ft 
(32,14 m), 


‘A Sopwith 1%-Strutter in RNAS sorvice (above), and 
(below) a three-view drawing of the 1)s-Strutter, 


SOPWITH PUP UK 


Possessing an obvious resemblance to the 1¥4-Strutter, 
the Pup ~ again an unofficial appellation which was to 
become inseparable from the aircraft to which it was 
affectionately applied ~ lew in the early spring of 1916 
as the Sopwith Scout. A conventional single-bay equ! 
span staggered biplane primarily of wooden construc: 
ion with fabric skinning, the Pup had a single 0.03-in 
(7.7-mm) synchronised machine gun, and all six proto- 
types and the initial 11 Beardmore-bullt aircraft had the 
80hp Clerget nine-cylinder rotary engine. Subse- 
quently, the 80 hp Le Rhone rotary was standardised, 
The Pup was ordered by the Admiralty from Sopwith 
and Beardmore, and by the War Office from Standard 


A Sopwith-built Pup (above) ready for delivery to the 
Royal Naval Air Service. 


SOPWITH 


Motor and Whitehead Aircraft, the first production 
examples appearing in September 1916. Obsolescent as 
a frontline fighter by the late summer of 1917 ~ although 
production continued in 1918, 733 being delivered in 
that year to bring the grand total to1,770~the Pup was, 
assigned to Home Defence units. To improve combat 
capability against the Gotha bombers then attacking 
the UK, the Pup was fitted with # 100 hp Gnome Mono: 

soupape, the installation being characterised by a 
horseshoe-shaped cowling. Many RNAS Pups were 
armed with a 0,303-in (7,7-mm) gun on a tripod mount 
in front of the cockpit and some 20 were equipped to 
carry eight Le Prieur rockets, four each on the inter: 

plane struts, Early in 1917, the Pup came into use as & 
shipboard fighter and was used on the carriers Campa: 

nia, Furiougand Manxman, The following data relate to 
tho standard Le Rhone 9C-powered Pup. Max speed. 
11 mph (179 kwh) at sea level Time to 6,000 
(1625 m), 5.39 min. Endurance, 3.0 hrs. Empty weight, 
787 Ib (357 kg). Loaded weight, 1,225 lb (556 kg), Span, 

26 ft 6 in (8,08 m), Length, 19 ft 34 in (6,89 m). Height. 

9 ft 5 in (2,87 m). Wing area, 264 sq ft (23,60 m*) 


‘The Sopwith Pup (above and below), the photo 
showing an example built by Standard Motors Co, 


‘A Beardmore-built RNAS Pup (below) with Le Prieur 
rockets on the interplane struts. 


‘Sopwith Pup (above) in service with No 45 Sqn, RFC, at 
Le Hameau, west of Arras, in 1917. 


SOPWITH TRIPLANE UK 


for all the Triplanes then on order forthe RFC. As a re- 
sult, contracts were reduced and only some 150 were 
completed, the Triplane’s operational career being 
brief, and its replacement by the Camel in Naval squad: 

rons commencing as early as July 1917. The following 
data relate to the 130 hp Clerget-engined Triplane. Max 
‘speed, 116 mph (187 km/h) at 6,000 ft (1 830 m). Time to 
6,500 ft (1 980 m), 6.33 min. Endurance, 2.76 hrs. Empty 
weight, 9931b (450kg). Loaded weight, 1,4151b 
(642 kg). Span, 26% 6in (808m). Length, 19ft 6 in 
(5,94 m). Height, 10 ft 6 in (3.20 m), Wing area, 231 sq ft 
(21,46 m’). 


(Below) Three-view drawing of the Sopwith Triplane, 


Possessing a fuselage fundamentally similar to that of 
the Pup, although the disposition of spacers, formers 
and stringers differed, Sopwith's next single-seat 
fighter - designed, like the Pup, by Herbert Smith ~ in- 
itiated a vogue: that of the fighting triplane. The first 
prototype of what was to be referred to simply as the 
Triplane was completed in May 1916, its radical wing 
arrangement of triple narrow-chord mainplanes. with 
aflerons on all three wings and single broad-chord 
interplane and centre section struts, resulted in ex. 
‘emplary manoeuvrability and, for its day, a phenome- 
nal climb rate. A measure of the success of the Sopwith 
‘Triplane after making its combat début with the RNAS 
was provided by the extraordinary variety of single- 
seat fighters of similar configuration hurriedly develop: 
ed by German and Austro-Hungarian companies. 
Initially powered by the 110 hp Clerget 92 nine-cylinder 
rotary, but more usually being fitted with the 130 hp 
Clerget 9B, the Triplane began to appear in production 
form late in 1916, joining combat in the following 


‘A Sopwith-built Triplane (above) for the RNAS, with 
standard armament of a single Vickers gun. 


February. Armament normally comprised one synchro- 
nised 0.303-in (7.7-mm) gun, but a few were fitted with 
twin weapons of this calibre, At least one aircraft was 
tested with a 110 hp Le Rhone engine. Although the Tri 
plane was ordered for both the RNAS and RFC, it was, 
ln fact, used operationally by the former service only, an 
‘agreement having been reached in February 1917 
under which the RNAS exchanged all its SPAD S.VIls, 


SOPWITH Hispano-Suiza 
TRIPLANE 


Although Sopwith’s Hispano-Suiza-engined triplane 
fighter was almost contemporary with the Clerget- 
‘engined Triplane, it was a completely different aero: 
plane, common design features being confined to the 
‘wing configuration and the style of interplane struts. 
Designed around the new Hispano-Suiza eight: 
cylinder water-cooled engine, two prototypes were 
completed, one with the 150 hp direct-drive version of 
the engine and the other with « 200 hp geared versi 


UK 


‘The first of two prototypes of the Hispano-Suiza 
Triplane (above) at Brooklands, 


‘The Hispano-Suiza Triplane featured a circular nose 
radiator and was generally larger than the Clerget 
engined aircraft, all mainplane dimensions being 
greater and the fuselage apparently owing more to that 
ofthe 1¥)-Strutter than tothe Pup. Armament wasagain 
one synchronised 0.303in (7,7-mm) machine gun, 


A standard Triplane (above) flown by Fit Lt R A Little 
of No 8 (Naval) Sqn, RNAS, from an airfield in Northern 
France in the spring of 1917. 


Engine availability delayed the completion of the two 
prototypes until the late autumn of 1916. The 200 hp 
second prototype was lost on 20 October 1916 as the re- 
sult of a flutter-induced tail failure, and the 150 hp frst 
prototype continued flying until the autumn of 1917, 
during which it flew several home defence sorties from 
Manston. No further development was undertaken 

‘The following data relate to the second prototype. Max 
speed, 120 mph (193 km/h). Time to 10,000 ft (3 050 m) 


9.0 min. Span, 28 ft 61n (8,69). Length, 23f 2in 
(7.06 m), Wing area, 340 sq ft (31,59 m*) 

SOPWITH L.R.T.Tr. UK 
‘The L.R.7-Tr., presumably signifying Long-Range Trac: 


tor Triplane, was designed to meet an RFC requirement 
for @ combined escort fighter and airship interceptor 
Other contenders were the Armstrong Whitworth 
F.K.6, also af triplane arrangement, and the Vickers 
F.B.11, which was of more conventional biplane layout 


Sopwith's long-range tractor triplane (above and 
below) was « contemporary of the Clerget and 
Hispano-Suiza triplanes, but was not a success. 


Of bizarre appearance, the L.R.T.Tr. was a three-bay 
‘wiplane with narrow-chord wings, all of which were fit 
ted with ailerons, Power was provided by a 250 hp 
Rolls-Royce Mk I (Eagle 1) 12-cylinder water-cooled 
engine, andl the crew comprised a pilot and two gun: 
hers. One gunnet occupied the rear cockpit and the 
other a streamlined nacelle built around the upper 
‘wing centre section, both having a single 0,303-in (7,7- 
mm) machine gun. By thetime fight test commenced in 
1916, it was appreciated that the concept of the 
LR.T-Tr, had been rendered outdated by the advent of 
practical gun synchronisation equipment and the suc- 
‘cess against airships enjoyed by more conventional air 
craft, This clumsy aeroplane, meanwhile assigned the 
epithet of Egg Box, was duly abandoned. $ 
91n (16,08 m). Length, 36 tt 3.in (10,74 m) 


SOPWITH F.1 CAMEL 


volved from the Pup, to which it bore a close family re 
semblance, the F,1 design — rapidly nicknamed Camel 
because of its hump-backed appearance, an epithet 
eventually to be recognised officially ~ was passed by 
the Sopwith experimental department on 22 December 
1916. Possessing conventionally wire-braced and 
fabric-covered wooden wings, and a wire-braced 
wooden hox girder fuselage covered by light alloy 
panels forward, plywood to aft of the cockpit and fabric, 
the Camel had an armament of twin synchronised 
0.303-in (7.7-mm) guns. It was produced in series 
powered with the 190 hp Clerget 9B, the 150 hp Bentley 


‘One of the few surviving Camels, this 2F.1 (above) is 
‘now preserved in the US Marine Corps Museum, 


e nine-cylindet 


B.R1orthe 10 hp Le Rho rotaries. The 
Camel (F.1 and 2F-1, the latter listed separately) was to 
be ordered in large numbers from various contractors 
(Boulton & Paul, British Caudr yyton & Shuttle 
worth, Hooper, March, Jones & Cribb, Nieuport & 
General, Portholme Aerodrome and Ruston, Proctor) 
both the RFC and RNAS, deliveries commencing in May 
1917, A total of 5,597 (F.1 and 2F 1) was ordered, of 
which 5,490 were apparently delivered. The F.1 Camel 
was adapted for the nocturnal intercept role as a re- 
placement for the 1¥2-Strutter on Home Defence duties, 


‘A two-gun Camel F.1 (above) in RFC service, with 
bombs under the fuselage and (below) a three-view 
drawing of the standard Camel fighter. 


Mostly Le Rhone-powered, Camel night fighters were 
armed with twin 0.303.in (7,7-mm) guns above the 
wing centre section and firing upwards at an angle of 

the cockpit being moved one bay farther aft and 
te section cut-out being enlarged. A total of 


harge on 31 October 1918, but these did not su 
Jong after the Armistice, gi 


SOPWITH 


Snipe. The following data relate to the 130 hp Clergat 
98-powered F.1 Camel, Max speed, 115 mph (185 km/h) 
at 6,500 ft (1.980 m). Time to 6,500 ft (1.980 ry), 6,0 min, 
Endurance, 25 hrs. Empty weight, 9291b (421 kg) 
Loaded weight, 14531 (669kg). Span, 28f Oin 
(8,53 m). Length, 18 ft 91n (6,71m). Height, 8f 6in 
(2,59 m). Wing area, 231 sq ft (21,46 m’). 


SOPWITH 2F.1 CAMEL UK 
A shipboard version of the F.1 Camel single-seat 
fighter, the 2F | differed essentially in having an abbre 
viated upper wing centre section and correspondingly 
shorter lower wing; nartower, steeltube cabane 
struts; external elevator cables, and a detachable rear 
fuselage to facilitate stowage aboard ship, The 
standard engine was the 150 hp Bentley B.R.1, but the 
130 hp Clerget 9B was regarded as an alternative, and 
armament comprised one synchronised 0.303-in (7,7 
mm) machine gun and a second weapon of similar 
calibre above the wing centre section. Deliveries of the 
2F 1 to the RNAS began in the autumn of 1917 against 
an initial order for §0 fighters placed with the parent 
company. William Beardmore & Co subsequently be 
came the major contractor for this version of the Camel, 
building a further 150 of which the first flew on 20 
February 1918, The 2F.1 Camels were employed by the 
RNAS and (after the amalgamation of that service with 
the RFC on 1 April 1918) RAF from shore bases, towed 
lighters, battle cruisers, large light cruisers and from 
the carriers Argus, Furious, Pegasus and Eagle. On 31 
October 1918, 129 were on charge with the RAF, of 
which 112 were with units of the Grand Fleet. The 2F.1 
Camel remained in service as a carrier-bome fighter for 
some years after World War, a number was supplied to 
Latvia and Estonia, and others supplied to Canada con 
tinued in use until the late ‘Iwenties. The following 
data relate to the BR1-powered 2F.1 Camel, Max 
speed, 122 mph (196 km/h) at 10,000 ft (3.060. m). Time 
0 10,000 ft (3 050m), 11.5 min, Empty weight, 1,036 Ib 
(470 kg), Loaded weight, 1,830 Ib (694 kg), Span, 26 ft 
11 in (8,20 m), Length, 18 tt 8 in (6,69 m). Height, 9f¢1 in 
(2,77 m), Wing area, 221 sq ft (20,53 m’). 


A pair of the 2F.1 shipboard versions of the Camel 
(below) serving at Turnhouse in 1918 
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UK 


Designed to provide the pilot with the best possible 
view in tactically important directions, the 6F.1 Dolphin 
was unusual in being atwo-bay equi-span biplane with 
nogative stagger, The pilot was seated with his head in 
the open {ramework connecting the upper mainplanes. 


SOPWITH 5F.1 DOLPHIN 


‘The Sopwith Dolphin with two guns (below) and a 
service example (above) showing upward-firing guns, 


Primarily of fabrie-covered wire-braced wooden con 
struction with an upper centre section of steel tube, the 
Dolphin was powered by a 200hp Hispano-Suiza 
geared eight-cylinder water-cooled engine in its initial 
production form, Armament consisted of two fixed and 
synchronised 0.903-in (7,7-mm) guns and either one or 
two guns of similar calibre mounted over the wing 
centre section and movable, but usually firing forwards 
and upwards, The prototype was flown in late May 
1917, the first production contract was placed in the fol 
lowing month, on 29 June, and quantity deliveries to 
the RFC began late in the year, The first Dolphin squad: 
ron was deployed to France in February 1918, and the 
decision was taken to licence-build a version for the US 
Air Service in France. This, the Dolphin Mk II powered 
by a 300 hp Hispano-Suiza engine, was to be manufac 
tured by the SAGA (Sociéte Anonyme des Construc 
Hons Aeronautiques) and the Air Service anticipated 
taking delivery of 2,194 by mid 1919. In the event, only a 
few Dolphin Mk Ils were completed before the Armis 
tice prompted cancellation of all contracts. Difficulties 
with the reduction gear of the original 200 hp engine 
led to the conversion of many to direct drive, aircraft ft 
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(Above, top) A Camel of the Estonian Aviation 
‘Company at Tallinn, 1919, and (immediately above) 
Camel F.1 of No 65 Sqn, RFC, 1917. 


ted with the modified power plant being designated 
Dolphin Mk Il and some engines having their com- 
pression ratio raised to boost output to 220 hp. Produc: 
ion of the Dolphin totalled 1,632 alrcraft, of which all 
ut 121 were built during 1918, Both Dolphin Mks I and 
Ill were finally withdrawn from RAF service mid 1919. 
The following data relate to the Dolphin Mk Ill. Max 
speed, 128 mph (206 kny/h) at 6,500 ft (1 980 m). Time to 
6,500 ft (1980m), 6.33min. Empty weight, 1,466 1b 
(665 kg). Loaded weight, 2,000 lb (907 kg). Span. 32 ft 
6 in (9,90 m). Length, 22 ft 3 in (6,78 m), Height, 8 6 in 
(2,59 m). Wing area, 263.25 8q ft (24.46 m) 


SOPWITH 7F.1 SNIPE UK 


Conceived in the summer of 1917 as a successor to the 
Camel, the Sopwith 7F.1 single-seat fighter. later to be 
named the Snipe, was intended to utilise the new and 
more powerful Bentley B.R2 nine-cylinder rotary 
engine (which was to commence bench running 
October 1917) rated at 234 hp, and to afford a superior 
view for the pilot. Six prototypes were ordered, and. 
being adjudged superior to its competitors, (the Boul- 
ton & Paul Bobolink and the Nieuport B.N.1), the Snipe 
was ordered into large-scale production. The first pro: 
totype (with a B.R.1 engine) entered flight test in the 
early autumn of 1917, and production Snipes began to 
appear in the summer of 1918, contracts having been 
placed with the parent company, Boulton & Paul, the 
Coventry Ordnance Works, Napier, Nieuport & 
General, Porthoime Aerodrome and Ruston, Proctor 
Armament consisted of the standard pair of synchro- 
nised 0.303-in (7,7-mm) machine guns, and the Snipe 
was employed operationally for the first time on 23 Sep- 
tember 1918. For long-range escort duties, the 7F.1a 
Snipe Mk Ia was developed, increased {uel tankage ex: 
tending endurance to 4.5 hours, and deliveries of this 
version commenced early in 1919. The last prototype, 
referred to as the Snipe Mil, was fitted with the 320 hp 
A.B. Dragonfly nine-cylinder radial engine, this being 
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1 Two-biadea wenden propel 

2 Propel atacrment plate 

3 Altacnng bots 

44 Ergne coming 

15130 i Clerget sever-cyindsr rotary 
ogre 

8 Engne mounting buarend 

7 Engre bearing member 

8 Gravity ol tank 

9 Or tank mounting 


10 Fuseage cross member 
11 Fuseage frame 


12 Twn syncrvonined 0.908 Pom 
Vicks machine guns 

13, Armuriion tank 

14 Ammunition tod chute 

18 Carvige mector chute 

18 Gun coching lever 

47 Gunagnt Re 

10 Fagen winancroen 

18 Carburetio take 

20 Centre sacton ont stut 

2 Carve sectan bracing wires 

22 Corie section row sin 

21 Wino-cnven tut pressuring pumo 

2 Hang operates te! pressuring pump 

25 From som 

26 Laacing-edge 

27 Spar comactng sr 

28 Roar sow 

29 reroute 

30 Wing rb 

31 Pon aieron 

132 Aeron operating ham 

133 Dagonal crs bracing 

M4 botepiane strut 

238 Strut bracing wees 


sox ont 


(Below) A Sopwith-built Snipe flown by No 208 Sqn 
RAF, which re-equipped on this type at Maretz, SE of 
Cambrai, France, in November 1918. 


completed in April 1918, and entering production six 
months later as the Dragon, Of 4,600 Snipes ordered, 
497 had been built by the end af December 1918, pro: 
duction continuing, despite heavy cancellations after 
the Armistice, into the early ‘twenties, with at least 
1,100 eventually being delivered. The Snipe remained 
with RAF squadrons as late as 1926. Max speed, 
12i mph (195 km/h) at 10,000 (3,050m). Time to 
6,500 ft (1.980 m), 5.15 min, Endurance. 3.0 hrs. Empty 
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(25,17 m), 


Snipe three-view drawing (below) and (right) a series 
aircraft with No § FTS, Sealand, early 1920. 
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SOPWITH 3F.2 HIPPO UK 


Built as a private venture, the Hippo two-seat fighter 
featured negative wing stagger, the gap between the 
wings being completely filled by the deep fusalage, anc 
the first af two prototypes was flown on 13 September 
1917. A two-bay biplane powered by a 200 hp Clenget 
MEb 1I-cylinder rotary, the Hippo had an armament of 
two fixed synchronised 0.303-in (7,7-mnm) and (initially) 
two free-mounted guns of similar calibre, or (later) one 
0.303-in (7.7-mm) gun on a Scarff mount in the rear 
cockpit. Official trials were performed at Martlesham 
Heath in January 1918, these having been delayed by 
engine problems, The performance of the Hippo was 
‘considered inferior to that of the Bristol F.28 and lateral 
control was criticised, and, on 2 February 1918, the air 
craft was returned to Sopwith. Despite official rejec- 
ion, the manufacturer fitted new wings, plain ailerons 
and an enlarged fin. Wing dihedral was increased and 
stagger was reduced, and with these modifications the 
Hippo re-emerged in April 1918, with @ second proto- 
type following in June. By that time, the F.2B was 
giving satisfaction in service and it became apparent to 
Sopwith that the Hippo was too late, further develop- 
ment being discontinued. The following data relate to 
the Hippo in its original form, Max speed, 115 mph 
(186 km/h) at 10,000ft (3050m) Tume to 10,000 f 
(3.050 m), 13.25 min. Empty weight, 1,481 lb (672 kg) 
Louded weight, 2,5901b (1175 kg). Span, 38 ft 91m 
(11,81m). Length, 24 ft 6 in (7.47 m). Height. 9ft 41n 
(2,84 m), Wing area, 340 sq ft (31,59 mr’), 


With an A.B.C. Dragonfly engine, the second of the two 
Bulldogs (above) had two-bay wings. 


radial of 20 hp, being delivered to the RAE at Fambo- 
rough on 25 June 1918 as the Bulldog Mk Il and serving 
as an engine test bed. Work began on a third prototype. 
but the Bulldog’s failure to win official approval led to 
discontinuation of the programme before this aircraft 
could be completed. The following data relate to the 
Clerget-engined Bulldog with two-bay wings and plain 
ailerons. Max speed, 109 mph (175 km/h) at 10,000 ft 
(050m). Time to 6,000 ft (2440 m), 84 mun. Endw 
rance, 2.0 hrs. Empty weight, 1.441 lb (654 kg). Loaded 
weight, 2,495 lb (1132 kg). Span, 33% 91n (10,29 m) 
Length, 23 ft Oin (7,00m). Height, 8 ft 9in (2,67 m) 
Wing area, 335 sq ft (31,12 m’) 


SOPWITH 8F.1 SNAIL UK 


completed, the next Snail to fly being the first of the two 
with plywood monocoque fuselages and positive wing 
stagger. On 9 May, the monocoque Snail was sent to 
Martiesham Heath for official trials, the reports being 
less than complimentary about its manoeuvrability and 
low-speed control. When, in October 1918, it was 
decided to abandon the Wasp engine. further work on 
the Snail was terminated, the second monocoque pro- 
totype being discontinued before completion. The fol 
lowing data relate to the monocoque Snail. Max speed, 
USmph (185 km/h) at sea level Time to 6,000ft 
(1830), 6.25 aun, Empty weight, 1,390 Ib (630 kg) 
Loaded weight, 1,9201b (871kg). Span, 26 ft 4in 
(7,72m), Length, 19 fe 0in (5,79.m). Height, 7ft 10 in 
(2,39 m), Wing area, 228.6 sq ft (21,24 m’). 


(Below) The 8F.1 Snail with monocoque fuselage, 


‘The first Hippo (above) in its original form and (below) 
as later flown with dorsal gun fitted, added fin area 
and increased dihedral, 


SOPWITH 2FR.2 BULLDOG UK 


A fighter-reconnaissance two-seater, the Bulldog was 
compact aircraft which, in its initial form as first flown 
late 1917, was a single-bay staggered biplane with a 
200 hp Clerget 11Bb 11-cylinder rotary engine and ai 
armament of two synchronised and two pillar- mounted 
0.303-in (7,7-mm) machine guns. The Bulldog proved 
hoavier than projected and difficult to control, and in an 
attempt to improve handling qualities it was fitted with 
two-bay wings with balanced ailerons, flight test being 
resumed in March 1918, With the balanced ailerons re 
placed by plain surfaces, the Bulldog was submitted to 
Martlesham Heath for official trials on 22 April 1918 
‘There it was found to handle well, but to possess cis 
appointing performance, It was eventually to be re 
engined with a Bentley B.R2 The second prototype 
was completed with an A.B.C. Dragonfly nine-cylinder 


‘The first Bulldog (below) showing the single-bay 
wings and Clerget engine installation, 


538 


Only one of the two Sopwith Snails with monocoque 
plywood fuselages was completed (above). 


tn October 1917, the A.B.C. Ws 
air-cooled engine was o 
promise, and on the 31st of that month Sopwith 
vited by the Air Board to tender designs for a single: 
goat fight ant. Four prototypes 


much 


ampany was asked to 


tion, and, on 23 Novembe: 


‘build two additional prototypes with plywood mono: 
coque fuselages, In view of ction adop- 
tion of the name Snail for the new single-seater was 


bizarre, this being approved on 16 February 1918. 
Powered by a 170 hp Wasp I. the first prototype Snail 
was completed in April 1918, this having negative wing 
stagger and fabric skinning for its circular-section fuse- 
lage, Intended armament comprised two synchronised 
0.303.in (7,7-mm) machine guns, a third weapon of 
imilar calibre being mounted above the wing centro 
section, to starboard of the cut-out. The remaining 
three prototypes of conventional construction were not 


SOPWITH T.F.2 SALAMANDER UK 


A requirement for an armoured single-seat ground 
attack fighter was issued to the Sopwith company in 
January 1918, a standard F.1 Camel being rapidly fitted 
ith armour protection and triplo-gun armament, and 
flying as the T-F.1 in the following month (T-F. indicat 
ing Trench Fighter). The T-F-1 was a stop-gap type that 
could be made available rapidly by modifying existing 
aircraft, but the requirement had specified the use of a 
230 hp Bentley B.R.2 nine-cylinder rotary engine and 
Sopwith discarded the T.F.1 in favour of a modified 
Snipe design as the TF.2 Salamander. Despite many 
similarities to the Snipe, the Salamander differed ex 
tensively and there was \ttle or no interchangeability 
botwoen th ft. The forward portion of the 
fuselage was a simple armoured box. the bottom being 
imm plate, the sides 6-mm plate, the front ~ the 
engine backplate ~ 8-mm plate and the rear 10-mm. 
plate with a second 6-mm plate separated by 3.75 
(9,50cm), Armament comprised two synchronised 
0,303-in (7,7-mm) guns with provision for four 26-Ib 
(11,34-Kg) bombs. The first of three prototypes was 
flown on 27 April 1918, and the Salamander was 
ordered in large numbers (contracts were placed with 
the parent company, Air Navigation Co, Glendower 


One of the prototype Salamanders (below) at 
Brooklands, with staggered gun installation, 


Aircraft, National 'Atrcraft, Palladium Autocars and 
Wolseley Motors), 37 being on RAF charge by 31 
October. When hostilities ceased, production of the 
Salamander continued with a view to its use by the 
postwar RAF, and by mid 1919, when manufacture 
eventually terminated, Sopwith had delivered 334 and 
‘other contractors Had contributed a further 85. How: 
‘ever, no squadron was ever equipped with this type 
which was abandoned in favour of the Snipe. Max 
‘speed, 125 mph (201 knv/h) at 3,000 ft (915 mi). Time to 
5,000 fe (1 626m), 6.5 min. Endurance, 1.6 hrs. Empty 
weight, 1,844 1b (896 kg). Loaded weight, 2,512 1b 
(1139 kg). Span (balanced upper ailerons), 31 ft 24 in 
(9,52 m), Length, 19ft 61n (6,94 m), Height, 9ft 4 in 
(2,84 m), Wing area, 272 sq ft (25,27 m*) 


SOPWITH DRAGON UK 


The sixth and last prototype of the Snipe was fitted 
with the 320 hp A.B.C. Dragonfly nine-cylinder radial 
‘engine as the Snipe Mk II. Despite the shortcomings of 
this engine, it endawed the Snipe with an outstanding 
performance when it could be persuaded to function 
efficiently, and, with the Dragonfly's faults still to be 
recognised as incutable, 30 Snipes were ordered with 
the A.B.C. engine on 3 May 1918. Assigned the name 
Dragon, these were delivered in June and July 1919, the 
production prototype having appeared in the previous 
January. The Dragonfly-engined Snipes were produced 
in parallel with aircraft built from the ground up as 
Dragons, these having horn-balanced upper ailerons 
and the 360 hp Dragonfly la engine, armament com: 
prising the standard pair of synchronised 0,303-1n (7,7- 
mm) guns, About 200 of a 300-aircraft contract were 
completed and efforts to cure the engine's troubles con- 
tinued until the autumn of 1921, the Dragon, officially 
adopted at that time as a standard RAF single-seat 
fighter, never being issued to a squadron and being 
officially declared obsolete in April 1923. Max speed, 
105 mph (241km/h), Time to 10,000f (3050 m) 
7.5 min. Loaded weight, 2,132 lb (967 kg). Span, 31 ft 
1in (9,47 m). Length, 21 ft 9 in (6,63 m). Height, 9 6 in 
(2,90 m). Wing area, 271 sq ft (26,18 m*) 


‘The first Dragon (above) completed from a Snipe 
airframe and (below) Dragon three-view drawing. 


SOPWITH SWALLOW UK 


Utilising an F.1 Camel fuselage mated with a parasol 
wing, the Swallow single-seat fighter monoplane was 
powered by a 110hp Le Rhone 9J nine-cylinder rotary 
engine and carried the standard armament of twin syn: 
chronised 0.03-in (7,7-mm) machine guns. Flown for 
the first time in September 1918, the Swallow was de- 
livered to Martiesham Heath for official trials on 29 
October 1918, remaining there until May 1919, the tnals 


The sole Swallow (above) used the fuselage of a series 
Camel, with a new monoplane wing. 


having been delayed by fuel system problems. The per- 

formance of the Swallow as revealed at Martiesham did 
‘ot warrant further development, and the prototype 
was scrapped. Max speed, 113 mph (182km/h) at 
10,000 ft (3 050 m). Time to 6,500 ft (1 980 m), 5.6 min. 
Empty weight, 889 lb (403 kg). Loaded weight. 1,420 Ib 
(644 kg). Span, 28 ft 10 in (8,79 m). Length, 18f 9in 
(5,72). Height, 10 tr 2in (3,10 m), Wing area, 160.sq ft 
(14,86 m’) 


SOPWITH SNARK UK 


‘Too late for wartime service, the Snark (above) was the 
last of the Sopwith triplane fighter designs. 


Despite the fact that, by 1918, the triplane configuration 
was widely considered as passé for the fighter, on 14 
May of that year, Sopwith was awarded a contract for 
three prototypes of a new single-seat fighting triplane, 
conforming to the RAF Type I specification and named 
the Snark. Powered by a 320 hp A.B.C. Dragonfly I nine: 
cylinder radial and featuring a plywood monocoque 
fuselage, the Snark was an equi-span staggered tri: 

plane and its designed armament was somewhat 
radical in the weight of fire that it offered, consisting of 
two synchronised 0,303-in (7,7-mm) guns on the fuse- 
lage and four weapons of similar calibre mounted two 
per side under the bottom wing. The first Snark was 
passed for flight test in September 1918, but unavail 

ability of a Dragonfly engine and the decision to make 
various minor modifications delayed manufacturer's 
trials until September of the following year, the aircraft 
arriving at Martlesham Heath for official trials on 12 
November 1919, The second prototype reached Mar 

tlesham on 17 March 1920, and the third prototype, with 
8 360 hp Dragonfly Ia engine, late in the year. Apart 
from engine problems, the Snark triplanes suffered 
fuselage deterioration and all three were written off in 
1921. Max speed, 130 mph (209 kra/h) at 3,000 fe (915 m). 
Loaded weight, 2.2831b (1036 kg). Span, 26ft 6 in 
(8.08 m). Length, 20 ft 6 in (6,26 m). Height, 10 ft 10 in 
(3.30 m), Wing area, 322 sq ft (29,91 mr’). 


SOPWITH SNAPPER UK 


Designed in paraliel with the Snark triplane and simi- 
larly intended to meet the requirements of the RAF's 
‘Type I specification, the Snapper single-bay staggered 
equi-span biplane was destined to be the last fighter to 
bear the Sopwith name before the company went into 
liquidation in September 1920, Three prototypes of the 
‘Snapper were ordered on 6 June 1918, and, although 
originally designed with a plywood monocoque fuse- 
lage, all three aircraft were completed with conven- 
ional fabric-covered fuselages. Powered by a 320 hp 
ABC. Dragonfly I nine-cylinder radial engine and 


SPAD 


camying the standard pair of synchronised 0,303-in 
(7,7-mm) machine guns, the first Snapper performed 
manufacturer's trials in the second half of July 1919, 
being delivered to Martlesham Heath for official trials 
on 1 August. Flight test was somewhat spasmodic 
owing to recurring difficulties with the engine, but all 
three Snappers were at the RAE, Famborough, in 
‘mid-1920. Itis presumed that trials continued until the 
decision was taken to discontinue further attempts to 
rectify the engine's problems. Max speed, 140 mph 
(225 kavh) at 3,000 ft (916 m). Time to 3,000 fe (915 m), 
1.93 min. Empty weight, 1,4621b (663g). Loaded 
weight, 2,190b (993 kg). Span, 28ft Oin (8,53 m) 
Length, 20 ft 7 in (6,27 m). Height, 10.ft 0 in (3,05 m). 
Wing area, 292 sq tt (27,13 m’). 


‘Designed in parallel with the Snark, the Snapper 
(above and below) appeared in April 1919, 


SPAD SA.1 


‘The acronym SPAD originally signified the Societe Pro- 
visoire des Aeroplanes Deperdussin. In 1913, following, 
Armand Deperdussin's involvement in a major finan: 

cial scandal, the company went into liquidation. Its 
assets, including the services of its chief designer, 
Louis Béchereau, were acquired in August 1914 by a 
syndicate headed by aviation pioneer Louis Blériot, 
‘This retained the SPAD acronym which now stood for 
Société Pour Aviation et ses Dérives. The first fighter 
designed by Béchereau for the new SPAD organisation, 
the SA.1 was of somewhat bizarre concept, attempting 
tooffer effective forward-firing armament while retain: 

inga tractor engine arrangement, Powered by an 80 hp 
Le Rhone rotary engine and first flown on 21 May 1915, 
the SA.1 was of so-called “pulpit” type in that the 


France 


‘The unusual SA.1 (below) was the first of many SPAD 
fighter designs by Louis Béchereau, 


SPAD 


observer/gunner occupied a small plywood nacelle 
ahead of the propeller. A two-seat unstaggered equi- 

span single-bay biplane, with auxiliary intermediate 
struts stiffening the points of intersection of the flying 
and landing cables and giving the superficial impres 

sion of a two-bay arrangement, the SA.1 was of fabrio- 

covered wood and wire construction. The armament 
consisted of a single 7,7-mm Lewis gun with limited 
traverse and elevation mounted in the forward nacelle, 
which was supported by two V-struts pivoted to the 
undercarriage struts and secured to the propeller hub 
by an extension of the propeller shaft revolving in a 
ball-race attached to the rear of the nacelle, The entire 
nacelle had to be swung downwards to provide access 
to the engine. Very limited production (possibly fewer 
than a half-dozen) of the SA.1 was undertaken for the 
Aviation Militaire before, by November 1916, it gave 
place to the SA.2. Neither SA.1 nor its successor proved 
popular with the aircrews, the observer/gunner inevit 

ably being crushed by the engine in the event of the air 

craft nosing over. Max speed, 84 mph (135 knv/h) at sea 
level, Endurance, 2.75)rs. Empty weight, 928 1b 
(421 kg). Loaded weight, 1,562 lb (708 kg). Span, 31 ft 
4in (9,55 m), Length, 23 ft 11 in (7,29 m). Height, 8 ft 
614 in (2,60 m), Wing area, 273 sq ft (25,36 m) 


SPAD SA.2 


Evolved from the SA.1, from which it differed essen: 
tially in having a 110 hp Le Rhone 8J engine, modified 
hacelle attachments and gun mount, and arevised hort 
zontal tail with parallel leading and trailing edges, the 
SA.2 was introduced in November 1916. The 7,7-mm 
Lewis gun was provided with an unusual mounting, 
being suspended between two curved vertical steei 
‘tubes hinged at their top to a vertical pylon and rotating 
at their base through some 180 deg, thus providing 
oth elevation and traverse. SPAD apparently received 
contracts for 100 $A.2 two-seat fighters, of which 87 
‘were supplied to the Russian Imperial Air Service and 
at Joast one was completed as an SA.2, The remainder 
‘were supplied to the Aviation Militaire, but these saw 
relatively limited use at the Front, where, on 1 February 


France 


‘The 8A.2 (above and below) saw service with both the 
Aviation Militaire and the Russian Imperial air arm. 


1916, only four SA.2s were with operational units, a 
further five being recorded with (presumably) training 
elements. Max speed. 87 mph (140 km/h) at sea level. 

Time to 3,280 ft (1 000 m), 6.5 min. Endurance, 3.0 hrs. 

Empty weight, 913 lb (414 kg). Loaded weight. 1,485 Ib 
(674 kg). Dimensions as for SA. apart from a length of 
25 ft 91n (7,85 m). 


SPAD SA.3 


While based fundamentally on the SA2 two-seat 
fighter, the 8A.3 was of highly innovatory concept in 
that it featured fore- and aft-mounted 7,7-mm Lewis 
guns and it was intended that either occupant could 
Control the aircraft while the other operated his gun. No 
record has apparently survived of the geometry of the 
dual control arrangement, which must have been ex- 
ceptionally complex, but the difficulty of adequate com- 
munication between the two widely-spaced cockpits — 
with the 110 hp Le Rhdne 9J rotary engine and its pro: 
peller between - must have proved insurmountable. 
‘The SA.3 may have inspired the SPAD Type C, a "pul 
pit type three-seater (presumably for a pilot plus front 
and rear gunners), although it is doubtful that this type 
‘was built. It may be presumed that data for the SA.3 
Were generally similar to those for the SA.2 


France 


‘The SA.3 (below) featured dual controls and fore- and 
‘aft-mounted machine guns. 


SPAD SA.4 France 


Despite the patent obsolescence of concept of the basic 
Type A design, it was surprisingly taken a stage further 
as late as February 1916 when the SA.4 made its debut. 
This reverted tothe 80 hp Le Rhone 9C rotary ~ possibly 
owing to cooling problems with the 110 hp 9~and was 
apparently intended solely for the Russian Imperial Air 
Service, which had received more than haif ofthe total 
production of the SA.2. In the event, only 10SA.4s were 
built by SPAD for Russia, the first example flying on 22 
February 1916. One example was supplied to the 
Aviation Militaire. Armament was similar o that of the 
SA2 and at least some of the Russian SA.4s had a re- 
vised upper wing in which outboard panels were 
attached to a centre section (earlier models had had 
two wing panels meeting on the centreline), The SA.4 
had ailerons on the upper wing only, the chord of this 
wing being increased over that of the lower. Max 
speed. 96 mph (154 knw/h) at sea level. Time to 3,280 ft 


(above) serving with the Russian Imperial Air 
Service which received 10 examples of this type. 


(1000 m), 5.0:min, to 9,840 ft (3 000:m), 23.6 min. En 
durance, 2.6 hrs, Span, 31 ft 4 in (9,55 m). Length, 26 ft 
9 in (7,85 m). Height, 8 ft 6¥ in (2,60 m), 


Key to SPAD S.VII 


1 Stoo! wie rang 2090 
2 udder construction 
13 Rudoe post 
4 Stempost 
5 Rudder hinge contro! 
6 Strboms elevator 
7 valor constuction 
1 Exvator Penge conta! 
{9 Taliptane constuction 
10 Fin constnacton 
41 Tallis 
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13 Euasc cord shock absorber 
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21 Taspiae contro cables 
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24 Fuselage stingers 
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26 Headrest faring 
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29 Paced cockpit coarnng 
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31 Used carindge bat storage drum 
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44 Leading -cge stoners 
45 Inerplane ent 
46 Agron contol 00 


SPAD SG.1 France 


Louis Béchereau's first attempt to produce a single- 
seat fighter was apparently the Type G which had the 
gunner's nacelle ahead of the propeller of the SA series 
replaced by a similarly-shaped nacelle containing re- 
motely-controlled armament. A concept prototype was 
provided by modifying the original SA.1 prototype with 
@ revised forward nacelle from which four dummy 
machine gun barrels protruded. It is not known 
whether this aircraft was ever fully armed and flown -if 
50 it would have a strong claim to having been the 
world's first multi-gun fighter with fixed weapons. The 
‘SG.1—a designation which has still to be authenticated 
~ was a single-seat fighter presumably based on the 
modified SA.1 prototype, but with a single fixed heavy 
machine gun in the forward nacelle and which, accord: 
ing to French sources, emerged in April 1916 with a 
110 hp Le Rhone rotary engine. What must have been 


‘The concept prototype of the SG.1 (above) was 
apparently Louis Béchereau's first attempt to produce a 
single-seat fighter for the SPAD concern. 
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SPAD 


the SG.1 was mentioned in a Royal Flying Corps report 
on French aircraft of April 1916, which stated that the 
fighter was armed with a “heavy Hotchkiss mitrail- 
leused ‘infanteriewith a belt of 1,000 rounds carriedina 
streamlined basket in front of the propeller". The fol: 
lowing data were provided by the report, the wing area 
quoted suggesting that the SG.1 was somewhat 
smaller than the SA types. No photograph of the $G.1 
has apparently survived. Max speed, 100mph 
(161 kmw/h) at 6,560 ft (2000 m), 96 mph (164 km/h) at 
9,840 ft (3.000 m). Time to 6,560 ft (2 000m), 7.25 min, 
to 9.840‘ (300m), 15min. Wing area, 200 sq ft 
(18,58 m*). 
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SPAD S.VII 


Evolved by Louis Bechereau virtually in parallet with 
the unorthodox Type G (SG.1) was the relatively con: 
ventional Type H which retained the charactenstic 
interplane bracing of preceding SPAD fighters and was 
of similar construction. Powered by the new 150 hp 
water-cooled Hispano-Suiza @Aa eight-cylinder Vee- 
type engine, the prototype. referred to contempora 
neously as the SH.1, was flown in April 1916. Trials in 
dicated that the SH. 1 offered a pronounced advance on. 
existing fighter equipment and SPAD received a 
contract on 10 May for 268 aircraft under the official des 
Agnation Spa, VII C1 (monoplace de chasse), The deriv: 
ation of this designation is obscure, but SPAD’s series 
of letter designations in alphabetical sequence appears 
to have been discarded in favour of a system more or 
Jess conforming with the designation assigned by the 
SPA (Service des Fabrications de |’Aviation). Conse- 
quently, the production version of the Type H was 
given the company designation S.VIl. A sturdy aircraft 
possessing great structural strength and fine handling 
qualities, the §.VII closely resembled the SH.1. It re- 
tained the circular frontal ractiator, but dispensed with 
the large spinner with frontal opening, and wing area 
was Increased by 19.90 sq ft (1,85 m’), Armament com 


France 


‘The $.VII (above and below), that illustrated by the 
photo being a Mann Egerton-built example. 


‘An $.VIl of (above, top) the French Escadrille SPA 81 
and (immediately above) of No 23 Sqn of the RFC at La 
Lovie in France, July 1917, 


‘A Czechoslovak Army S.VII (above) photographed at 
Cheb in Wester Bohemia during 1920-21. 


prised a single 7.7-mm Vickers gun with Birkigt syn. 
clyonisation mechanism. Initial delivery tempo was 
slow: by 26 February 1917, only 268 S.Vils had been do 
livered to the Aviation Militaire plus 39 to the Royal Fly 
ing Corps. The S.VII was initially referred to as the 
mitrailleuse volante of Georges Guynemer (France's 
leading ace), but by December 1916, he had told Beche 
reau that “the 160 hp SPAD is no match for the Halber 
stadt .,. it [the Halberstadt] climbs better and, con 
sequently, has an overall advantage”. | One 
‘consequence was the introduction of the 180 hp HS @Ab 
engine in $.Vls from the spring of 1917, Apart from pro: 
duction by the parent company, the S.VIl was to be 
built in France by the Societe SPAD et Janoit, Bleriot 
Aeronautique, Kellner, Regy. Gremont, 8.E.A. and De 
Marcay, some §,500 being produced. In addition, 120 
‘were builtin the UK hy Mann Egerton and 100 by L. Ble: 
riot (Aeronautics) for the RFC, and in Russia slightly 
more than 100 had been built by Dux when lack of 
engines terminated production. Most French esca: 
drilles de chasse flew the §.VII at one time o another 
and, in addition to its use in the UK and Russia, it was 
‘operated by Belgium, Italy and the USA. After World 
War J, §.VIls served with Brazil, Czechoslovakia, Esto: 
nia, Finland, Greece, Peru, Poland, Portugal, Romania, 
Siam and Yugoslavia. The following data relate to the 
180 hp $,VIL. Max speed, 122 mph (212 km/h) at 6.560 ft 
(2000 m). Time to 6,560 ft (2.000 m), 4.67 min. Endu 
ance, 1.5 hrs. Empty weight, 1.102 Ib (500 kg), Loaded 
weight. 1.552 Ib (704kg). Span, 25ft 8in (7.82m) 
Length, 19 11% tn (6,08 m). Height, 7 ft 25 in(2.20 m). 
Wing area, 192.14 qf (17,86 m1") 


SPAD S.XI France 
‘The basic SPAD $ XI was intended by Louis Bechereau 
as a two-seat fighter. When the prototype appeared in 
September 1916, it was clearly descended from the 
S.VIl, but it had conventional two-bay interplane rac: 
ing for its longer wings, which were staggered and 
featured sweepback. Powered by a 220 hp Hispano: 
Suiza SBc eight-cylinder water-cooled Vee-type 
engine, the $ XI was found to possess extremely sensi 
tive handling qualities and was deemed unsuited for 
the fighter rdle. It was adopted as a Corps d’Anmee re- 
connaissance aircraft, however, entering production as 
the S.XIA2.It proved a dismal failure in service, largely 
for reasons unassociated with the basic design, yet 
1,000 examples were produced. In an attempt to create 
4 two-seat night fighter, one of these was experiment 
ally fitted with afrontal searchlight as theS.XICn2. The 
‘mounting of the searchlight ahead of the propeller 
clearly drew on SPAD's earlier experience in mounting 
the forward nacelle of the Type A series, It may b# 
assumed that the $XI Cn2 proved unsuccessful under 
test as only one example was completed. The following 
data are for the $ XI A2, but those for the Cn2 version 
can be assumed to have been similar. Max spect, 
112 mph (180 km/h). Time to 9,845 ft(3 000 m), 12.6 mun, 
Endurance, 2.25 hrs. Empty weight, 1.497 lb (679 kg) 
Loaded weight. 2,282 lb (1036 kg). Span, 36 ft 9% in 
(11,21 m), Length, 25 f 8% in (7.84 m), Height, 9 ft 20 tn 
(2.80 m). Wing area, 322,93 sq ft (30,00) 


‘The sole two-seat night fighter version of the $.X1 
(below) with a searchlight in front of the propeller, 


SPAD S.XII 


France 


Late in 1916, France's leading fighter ace, Georges Guy 
nemer, asked Louis Bechereau to design for him a 
fighter capable of mounting a 37-msm shell-fring gun 
Béchereau developed from the S, Vita generally similar 
aircraft powered by a 200 hp Hispano-Suiza &C engine 
and incorporating a 37-mm Puteaux cannon fring 
through a hollow propeller shaft, an arrangement made 
possible by the engine's spur reduction gear. A supple: 
‘mentary 7,7-mm Vickers gun was fitted, and the main: 
planes, unlike those of the 8.VII, had modest stagger 
The SFA designation of the aircraft was Spa.XIl Cat 
Series aircraft were powered by the 220 hp Hispano: 
Suiza 8Cb engine, and, although 300 of the cannon: 
farmed $.XII fighters were ordered, their operational 
uuse proved tobe very limited. They could be flown with 
any hope of success only by pilots of considerable skill 
and experience, The cannon was single-shot weapon, 
fumes filled the cockpit when it was fired and reloading 
in combat was tricky, Owing to the bulk of the gun, the 
SXIl used (at Guynemer's suggestion) Deperdussin 
type flying controls (ie, a wheel on a rocking arch), No 


(Below) The S.XII which mounted a 37-mm cannon, 


SPAD 


‘The cannon-armed $.XII (above) never equipped a 
‘complete escadrille of the Aviation Militaire. 


escadrille was ever completely equipped with this 
fighter, which was allotted in small numbers and only 
to selected pilots, Guynemer made his first operational 
sortie on the $.Xilon 5 July 1917, and 1months later, on 
1 October 1918, there were only eight S.XIls with oper: 
ational escadzilles. Max speed, 126 mph (203 km/h) at 
6,560 ft (2.000 m). Time to 6,560 ft (2 000 m), 6.05 min 
Endurance, 1.75 hrs, Empty weight, 1,296 lb (587 kg) 
Loaded weight, 1,947 Ib (883 kg). Span, 26ft 3in 
(8,00). Length, 21 ft 0in (6,40 m). Height, 8 ft 4¥1n 
(2,55 m), Wing area, 217.44 sq ft (20,20 m*). 


SPAD S.XIII 


‘The S.XIII (above and below), the photo depicting an 
aircraft of the 22nd Aero Sqn of US Air Service, 1919. 


‘The combat inadequacies of the S.VIl led to substantial 
revision of the basic design to accept the 200 hp His- 
pano-Suiza 8B engine and paired synchronised 7,7 mm 
Vickers machine guns. Designated XIII (Spa.XIII C1), 
the new fighter embodied many features of the S.VII 
notably the single-bay interplane bracing with inter: 
mediate struts, rod-and-crank aileron actuation and cir 

cular radiator cowling, It bore a close family resem- 

blance to the $,XiI, but was, in fact, a completely 
Separate and structurally different aircraft, All major 
dimensions were larger than those of the $.VII, and an 
initial batch of 20 $.XIlis was under construction in 


—_—— 


‘An S.XIIl (above) flown by Capt Eddie Rickenbacker 
(seen in front of aircraft) of the 94th Aero Sqn. 


February 1917. The Aviation Militaire had 372S.XIlls on 
strength by 1 April 1918. Orders placed with the parent 
company and eight other contractors (ACM de 
Colombes, Berard, Bleriot, Borel, Kellner, Levasseur 
Nieuport and S.C.A.) were eventually to exceed 8,470 
aircraft, but it seems unlikely that more than 7,300 were 
completed. In service, the S.XIII was handicapped by 
the several shortcomings of the geared engine, but saw 
widespread service. As at 1 October 1918, 764 S.XIlIs 
were with operational units of the Aviation Militaire, 
and the RFC received 61 Keliner-built examples be- 
tween November 1917 and April 1918. Others went to 
Italian, Belgian and US fighter units, and later produc: 
ton aircraft had modified wings with blunt tips and the 
220 hp Hispano-Suiza 8Bc, Bd or 8Be. The S XII re- 
mained in French service until 1923. The following data 
relate to the 220hp S.XIIL Max speed, 135mph 
(218 km/h) at 6.560% (2000m), Time to 6,560ft 
(2000m), 4.67min. Endurance, 167 hrs. Empty 
weight, 1,3261b (601kg). Loaded weight, 1,888 Ib 
(856 kg). Span, 27 ft 1in (8,26 m) and later 26 ft 6 in 
(8,08 m). Length, 20 ft 6 in (6,25 m). Height, 8 ft 613 in 
(260m). Wing area, 227.23 9q ft (21,11 m7) and later 
217.44 sq ft (20,20 m’). 


SPAD S.XIV France 


7,7-mm Vickers machine gun in addition to the cannon, 
the $.XIV had long-span wings with true two-bay brac- 
ing, and the prototype was flown for the first time on 15 
November 1917. SPAD built a further 39 $.XIVs for the 
Aviation Maritime, their floats being manufactured by 
Levasseur. The recorded maximum level speed of this 
fighter was claimed as a record for float-equipped air: 
craft at that time, Max speed, 127 mph (205 km/h) at sea 
level. Time to 6,560 ft(2 000 m), 7.3 min, Empty weight, 
1,696 lb (770 kg), Loaded weight, 2,337 Ib (1 060 kg), 
Span, 32f 2in (9,80 m). Length, 24 ft 3in (7,40 m). 
Height, 13ft tin (400m), Wing area, 262 sqft 
(26,20 m) 


(Below) The $.XIV floatplane fighter of 1917. 


‘The cannon-armed $.XIV (above) which was built in 
‘small numbers for France's Aviation Maritime. 


Based on the fuselage and engine/armament combina 
tion of the S.XII, with the 37-mm Puteaux cannon firing 
through the hollow propeller shaft, the S.XIV was a 
single-seat twin-float fighter designed by Andre Her 
bemont, Béchereau’s assistant. Powered by the 220 hp 
Hispano-Suiza SBc engine and armed with a single 


‘ 


(Above) One of the 20 S-XIlIs operated by a Turkish 
Amny aviation company between 1922 and 1930. 


SPAD S.XV 


After Louis Béchereau left SPAD in the spring of 1917, 
responsibility for subsequent aircraft design devolved 
upon Andre Herbemont, and the first fighter entirely of 
his creation was the 5.XV, a small single-seater with 
twin synchronised 7,7-mm Vickers quns, and, initially, 
@ 160 hp Gnome Monosoupape rotary engine. The S.XV 
had a clean, wooden monocoque fuselage, single-bay 
‘wings and a large spinner-like fairing ahead of the pro- 
peller (probably similar to the Nieuport odne de pend: 
tation). The SXV first flew on 31 July 1917, and a 


France 


(Below) The S.XV/2 with extended wing and new tail. 
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SPAD 


‘The first S.XV (above) in its initial form with a large 
spinner-like fairing ahead of the propeller. 


second version, the S.XV/2 with extended wings, a re 
designed tail and a simplified engine installation, fol 
lowed in August. Neither was a success and some rede 
sign was undertaken, the $.XV/3 with a lengther 
fuselage having reportedly flown in January 1918. A 
fourth version, the S.XV/4, was to have had a 170 hp Le 
Rhéne engine, but appears to have been abandoned by 
1 May 1918, the date of an official listing. Two much 
modified examples of the S.XV were built after the end 
of the War with the 80 hp Le Rhéne engine as sporting 
single-seaters, The following data relate to the S.XV/2. 
‘Max speed, 124 mph (199 km/h) at 6,560 ft (2 000 m). 
‘Time to 6,560 ft (2 000 m), 6.67 min. Endurance, 2.6 hi 
Empty weight, 811 Ib (968 kg). Loaded weight. 1.378 lb 
(626 kg), Span, 29 ft 334 in (7,10 m). Length (S-XV). 17 ft 
684 in (5,35 m). Height, 7 tt 6 tn (2,30 m). Wing area, 
168.4 sq ft (17,60 m*) 


‘The S,XV/2 (below) which featured extended wings, 
redesigned tail and modified engine installation. 


SPAD S.XX 


Late in 1917, Herbemont designed a n 
monocoque fuselage and a 37-mm Puteaux cannon 
mounted in the Vee of a 300hp Hispano-Suiza 8G 
engine and firing through the propeller shaft, as 
SXIL This, the SXVIII (the SFA des on being 
Spa.XVIMI Cal-2), was under construction in April 1918, 
vas described as a monoplace protégé, being in: 
to be flown as a sing] mbat, but 
provision for a second crew member. Both 
re two-spar structures, the upper having pro- 
e single interplane struts 

were of broad-chord Itype. Development problems 
with the 300 hp engine-cannon combination led to re- 
vision of the design to take a standard 300 hp direct 
ive HS @Pb engine and an armament of twin 7,7-mm 
ers guns, the designation being changed to $.XX 


rototype appearing in August 1918. Official 
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‘The prototype S.XX (above), which appeared in August 
1918, and (below) the series S.XX which differed 
primarily in having an enlarged vertical tail 


SPAD S.XVII 


Essentially a strengthened S.XIlI airframe with a 
300 hp Hispano-Suiza @Fb engine, the XVII had the 
same overall dimensions as the earlier fighter, but the 
fuselage was bulkier and fully faired throughout its 
length, the stringers being set closer together. The 
wing structure was substantially strengthened, a vis 
ible reinforcement being the auxiliary flying wires 
under the lower wings. Late in 1917, the 300 hp engine 
had been installed in an S.XII airframe, presumably as 
a prototype for the S XVII, but this had crashed early in 
{ts test programme. Subsequent production apparently 
did not extend beyond the 20 aircraft of what may be 
assumed to have been an initial development batch. 
Operational trials with the S.XVII were performed in 
June 1918, and examples were flown by pilots of Les 
Cicognes. Max speed, 135 mph (217 km/h) at 6,560 ft 
(2000m), Time to 6,560! (200m), 5.4 min. Endu 
rance, 1.25 hrs, Empty weight, 1,411 lb (640 kg). Loaded 
weight, 1,984 Ib (900kg). Span, 26 ft 6in (8,08 m) 
Length, 20 fe 6 in (6,26 m). Height, 8 ft 6¥2 in (2,60 m). 
Wing area, 215.28 sq ft (20,00 m’). 


France 


‘The S.XVII (below) was fundamentally an $.XIIt 
airframe with a 300 hp Hispano-Suiza 8b engine. 


(Below) The series production SPAD S.XX fighter. 


trials were conducted in the following month and the 
S.XX was ordered into production with a planned out 
put of 200 aircraft monthly. Initially a Lewis gun was 
provided for the second occupant, whose function was 
now to fend off stem attacks by enemy fighters, and 
later twin Lewis guns on a T.0.3 mounting were pro- 
vided. Production was scaled down with the Armistice, 
and only 95 SXXs were built, these remaining 


French service until 1923, One example was purchased 
by Japan in October 1921, being designated Hei 2, Max 
‘speed, 142 mph (229 km/h) at 6,560 ft(2 000 m). Time to 
6,560 (2000m), 4.6 min. Loaded weight, 2,498 Ib 
(1106 kg). Span, 32f 2%in (9,80). Length, 23 ft 
11% in (7,34 m). Height, 9 ft 5in (287m), Wing area, 
312 sq ft (29,00 m'). 


SPAD S.XXI 


‘The 8.XXI (above) was basically similar to the S.XVI, 
but had ailerons on both upper and lower wings. 


Virtually contemporary with and yery similar to the 
S XVII, the S.XXI single-seat fighter was powered by 
the 300 hp Hispano-Suiza 8Fb engine and carried an 
armament of twin 7,7-mm Vickers guns. The fuselage 
and tail unit of the SXXI were fundamentally similar to 
those of the S.XVI, but whereas the latter had ailerons 
on the upper wing only, the § XT had ailerons on hoth 
upper and lower surfaces of slightly extended, equi 
span wings. Test flying of the S.XXI had been con 


cluded by October 1918, and the type was abandoned 
for operational purposes in the following month. Two 
8.XXis were briefly retained for experimental purposes 


after World War I terminated. Max speed, 137 mph 
(221 km/h) at 6,560f (2000m), Time to 6,560f 
(2000 m), 5.67 min. Endurance, 1.67 hrs. Span, 27 ft 
7M in (8,44 m), Length, 21 ft 0 in (6,40 m). Height, 7 ft 
11 in (2,42 m). Wing area, 263.8q ft (23,50 m) 


SPAD S.XXII France 


‘The S.XXII (above) was unusual in having an aft: 
mounted, inverse-taper, forward-swept lower wing 


The pilot's view from the cockpit of the S.VII and all its 
Béchereau-designed successors had been adversely 
criticised from 1916 onwards. In an attempt to remedy 
this defect, the 5.XXII was evolved just as hostilities 
were drawing to a close. The design development was 
undertaken by Louis Béchereau, presumably by special 
arrangement or contract as he had left SPAD in the 
spring of 1917. The result was a single-seat fighter of 
highly unusual appearance. To improve downward 
view, the lower wing was attached well aft and given 
pronounced forward sweep and inverse taper towards 
the root The three-spar upper wing had equally 


(Above) An $.XX of the 6* Escadrille of the 2* Régiment 


d’Aviation de Chasse, circa 1922. 


(Above) The SPAD S.XXII fighter flown in 1919, 


marked sweepback. Like preceding Beéchereau single 
seat fighters, the S,XXII had single-bay interplane brac 
ing with intermediate struts. Power was provided by 
the 300 hp Hispano-Suiza 8Fb and armament consisted 
of twin 7,7-mm Vickers guns. As late as 29 November 
1918, the prototype $ XXII had still to be assembled at 
Buo. This aircraft was completed in 1919 and flown, but 
the extentof flight testing has gone unrecorded and the 
design was taken no further in the post-Armistice 
period. Neither weights nor performance data are 
available, Span, 26 fr 6i¢ n (8,08 m), Length. 20 ft 6 in 
(6.25 m), Wing area, 217-44 sq ft (20,20 mr’). 


SPAD S.XXIV France 
Last in the line of wartime SPAD single-seat fighters of 
Bechereau: origin, the SXXIV was developed as a car 


nier-based fighter for France's Aviation Maritime 


‘The S.XXIV (above) was the last in the line of 
Béchereau-designed fighters of World War One, 


Flown for the first time on 5 November 1918, the S.CxIV 
was a wheel undercarriage-equipped version of the 
S.XIVtwin-float fighter seaplane that had flown almost 
a year earlier. The tardiness in developing the S.XXIV 
apparently resulted in the discontinuation of further 
development at an early stage in fight testing. Like the 
S.XIV, the S.XXIV was powered by a 220 hp Hispano- 
Suiza @Be engine and was intended to be fitted with a 
similar armament. No performance data are available 
Empty weight, 1,433 1b (650 kg). Span, 32f 2in 
(9,80.m) Length, 21 ft 344 1n (6,48 m). Height, 8 ft 4% m 
(2,56 m), Wing area, 282 sq ft (26,20 m*) 


SPYKER-TROMPENBURG 
V3 Netherlands 
‘The NV Nederlandsche Automobiel- en Vilegtuigen- 


fabriek Trompenburg, manufacturer of the Spyker 
automobile, developed the Spyker-Trompenburg V.3 


‘The Spyker-Trompenburg V.3 (below) was cancelled by 
the Luchtvaartafdeling with the Armistice of 1918. 


single-seat fighting scout in 1918, specifically to meet a 
requirement of the Army's Aviation Division, the LVA 
(Luchtvaartafdeling). Contracts were placed for 72 V.3 
fighters on behalf of the LVA, a further 20 for the naval 
air component, the MLD (Marineluchtvaartdienst). and 
sux for the LVA of the Roya! Netherlands Indies Army. 
The V3 was a single-bay unstaggered biplane of 
wooden construction with fabric covering and 
powered by a 130 hp Clerget rotary engine. Proposed 
armament comprised twin synchronised 7.92-mm 
machine guns. In the event, the prototype V.3 was not 
flown until July 1919, by which time, as a result of the 
Armistice, the LVA had cancelled its contract, and de- 
velopment of the V.3 was discontinued. Max speed. 
112 mph (180 km/h). Time to 3,260 ft (1 000 m), 3.0 min 
‘Span, 26 ft 10's in (8,19 m), Length. 20 ft OV in (6,30 m), 
Height, 8 ft 6% in (2,60 m) 


(Below) The Spyker-Trompenburg V3, flown mid-1919, 


STANDARD M-DEFENSE USA 


During 1917, the Aviation Section of the US Army Signal 
Corps placed an order with the Standard Aircraft Cor 
poration for six examples of a single-seat fighter de: 
signed by Charles H Day. Intended specifically as a 
lightweight target detence interceptor, the Standard 
fighter was dubbed the M-Defense and was a tworbay 
staggered biplane of wooden construction with fabric 
skinning, power being supplied by an 80 hp Le Rhone 
ino-cylinder rotary engine. The first two M-Defense 
fighters wore delivered in January 1910, but although 
manoeuvrability and handling qualities were com 
mended, performance was considered to be in 
adequate for the combat role, The remaining four 
M:Detense fighters were therefore cancelled, but pro: 
duction was ordered of a modified version, the E-1, for 
the advanced training task, a total of 168 being built. 
Max speed, 97 mph (156 knvh) at sea level, 82 mph 
(132 kaw/h) at 10,000 ft (3050m). Time to 6,000 ft 
(1830 m), 10.6 min. Endurance, 1.8 hrs. Loaded weight, 
1,150 Ib (522 kg) Span, 24 ft On (7,31 m). Length 18 ft 
10in (6,74 m). Height. 8ft in (2.46 m). Wing area, 
162.5 sq ft (14,17 m’), 


‘The first example of the M-Defense (below) which was 
delivered to the Signal Corps in January 1918, 


STURTEVANT B USA 


(One of the most unusual single-seat pursuit aircraft de- 
signed and built in the USA during World War! was the 
‘Sturtevant B, created by Grover C Loening ofthe Sturte- 
vant Aeroplane Company of Boston, Mass. Embodying 
‘a number of advanced features, such as 2 welded steel 
tube'stmucture, the Sturtevant B was a sesquiplane of 


‘The sole Sturtevant B to be completed (above), which 
‘was destined to effect only one test flight, 


unique configuration in that the lower plane was a nar 
row-chord surface with the primary purpose of provid 
ing anchorage for the apices of the quadrupod bracing 
struts. The mainplane was faired into the forward! fuse: 
lage decking. Power was provided by a 140 hp Sturte- 
vant AS sightcylinder water-cooled engine with 
radiators mounted beneath the mainplane centre sec 
tion leading edge on each side of the fuselage. Four 
examples of the Sturtevant B were ordered by the US 
Army Signal Corps in 1916, the first of these flying on 20 
March 1917. Malfunction of the tail control surfaces lec 
the test pilot to decide to terminate the flight and the 
virtually unmanageable aircraft struck a tree during the 
landing approach and was wrecked, This accident led 
tothe US Army cancelling the remaining three aircraft 
No specification for the Sturtevant B is available 


‘The Sturtevant B (below) employod a sesquiplane 
configuration of extremely unusual form, 


SUD-EST SE 100 France 
With the insue of a specification far a successor to the 
Potez 631 twin-engined fighter in service with the 
Armee de I'Air, P-E Mercier and Jacques Lecarme of the 
Societe Nationale de Constructions Aéronautiques de 
ud-Est (SNCASE) tendered the design of a highly in: 
novative aircraft, the SE 100. Of mixed construction 
with a wooden wing and a duralumin-covered welded. 
steel-tube fuselage, the SE 100 featured a retractable 
tricycle undercarnage with a steerable nosewheel and 
small outrigger wheels retracting into the bases of the 
endplate vertical tail surfaces, Powered by two 
1,030 hp Gnome-Rhane 14N 14-cylinder racial engines, 
the first prototype SE 100 was flown on 29 March 1939. 
‘Various modifications, including provision of a retrac 


‘The SE 100 (above and below) was a singularly 
innovative two/three-seat day and night fighter, 
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SUD-EST 


jable ventral fin, were introduced as a result of initial 
flight test, maximum speed being raised from 248 mph 
(660 krr/h) to 360 mph (580 kam/h) as a result. The pro- 
posed armament comprised a nose-mounted battery of 
four 20-mm cannon and a single aft-finng cannon on an 
electro-pneumatic mount. It was proposed that the 
crew would comprise two members for diurnal opera- 
tions and three members for nocturnal missions, and a 
craw! tunnel was provided between the cockpits. On 5 
Apni 1940, during a landing approach. the pitch 
mechanism of the starboard propeller malfunctioned 
and the alscraft was destroyed. At this time, assembly 
of a second prototype had begun, this possessing 
slightly larger overall dimensions, dispensing with the 
crawl tunnel to inctease fuselage fuel capacity and 
having an all-metal one-piece wing. Armament was 
also revised, the forward-finng battery being increased 
to six 20-mm cannon, paired weapons of the same 
calibre being mounted in a dorsal turret and an addi 
tional 20-mm cannon being mounted to fire through a 


‘The sole prototype of the SE 100 to be completed 
(above) was lost in an accident during April 1940, 


ventral hatch. The Citroen factory in the suburbs of 
Paris began tooling-up to assemble 300 SE 100s for de 
liverios to commence at tho ond of 1949, but the German 
‘occupation of Paris prevented final assembly of the 
wecond prototype, Proposed variants included the SE 
101 andl 102 with 1,200 hp Pratt & Whitney Twin Wasp 
‘and 1,050 hp O-R 14N-2/3 engines respectively. The fol 
lowing data relate to tho first prototype. Max speed, 
360 mph (580 km/h) at 21,326 (650m), Cruis 
310 mph (500km/h) at 16,405 (5 000m). Range. 
808 mls (1.300 km), Empty weight, 12,169 Ib (5 520 kg). 
Max louded weight, 16,534 lb (7 500 kg). Span. 61 fe 6 in 
(16.70 m). Length, 38 ft 8'3 in (11,80). Height, 14 ft 
O%5 tn (4,28 m). Wing area, 365,87 sq ft (39.06 m"), 


SUD-EST SE 530 MISTRAL France 


After assembling 67 Vampire FB Mk § single-seat 
fighters from British supplied components and licence 
building a further 120 aircraft in their entirety, the 
Société Nationale de Constructions Aeronautiques de 
‘Sud-Est (SNCASE) began production of a more power: 
ful version of the basic aircraft, Assigned the designa 
tion Vampire Mk 63 by the parent company and given 
the appellation of SE 530 by Sud-Est, this was develop: 
od at the behest of the Armee de /’Aur It utilised the 
basic Mk 5 airframe mated with the 5,006 lb st 


‘The fourth pre-series Mistral (above) and a general 
arrangement drawing of the series Mistral (below), 
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(2270 kgp) Hispano-built Nene 102, the wing roat in 
takes being enlarged and the split-trunk intake of the 
Hawker P1040 being adapted to provide the extra air 
demanded for the rear face of the Nene’s double-sided 
impeller. Fuel tankage was increased, cabin pressur 
{sation introduced and the pilot was provided with an 
SNCASO ejection seat. A pre-series of tour aircraft was 
built, the first of these flying on 1 April 1951. Baptised 
Mistral, the type entered series production in SE §32 
form, the first flying in December 1951 and 97 being 
built. These were followed by 150 examples of the SE 
535, une last of which was delivered on 25 March 1954 
‘The SE 635 was powered by the Nene 104 with similar 
rating tothe Nene 1028 of the SE 632, and, in adtition to 
its four 20-mm HS 404 cannon, could carry ekght T-10 or 
HVAR rockets, or two 992-Ib (450-kg) bombs. The Mis 
tral entored Armee d I’Air service in 1952 and was final 
ly withdrawn in 1961. The following data relate to the 


SE 535, Max speed. 575 mph (925 knvh) at sea Jovel 
557 mph (896 knv’h) at 19,685 fc (6000m) Time to 
39,970 ft (12000 m), 11.35 min. Range (max external 


fuel), 1.118 mls (1800 km). Empty equipped weight 
7,.672Ib (3480kg). Max loaded weight, 13.448 Ib 
(6 100 kg). Span. 38 ft 249 in (11,60 m). Length, 30 ft 9in 
(9,37 mn). Wing area, 258.66 sq ft (24.03 m’). 


SUD-EST AQUILON 201 ro 204France 


‘An Aquilon 203 (above) in service aboard the carrier 
Clemenceau during the course of 1961 


Failure of the shipboard fighter requirement issued by 
the Service Technique Aeronautique in June 1946 (and 
which had resulted in Aeracentre NC 1080, Arsenal VG 
90 and Nord 2200 prototypes being built) led to con- 
sideration being given to adoption by the Aéronavale ot 
the Grumman F9F-5 Panther. In January 1951, however, 
the Ministére de la Marine announced the decision to 
adopt the de Havilland Sea Venom Mk 20, which was 
being developed for the Royal Navy as a side-by-side 
‘two-seat shipboard all-weather fighter and had yet to 
enter flight test. Four aircraft were supplied to the 
SNCASE in knocked down form for assembly as a “pre 
series’ the first of these flying on 31 October 1962, and 
the name Aquilon (North Wind) being adopted. A fifth 

pre-series” aircraft and 25 production aircraft employ 


(Below) An Aquilon 203 of Escadrille 598, the 
Aéronavale all-weather fighter schoo! at Hyeres. 


‘The first of the pre-series Aquilon 20s (above) on test in 
1954, before redesignation as Aquilon 201 and (below) 
the standard Aquilon 203, 


ing sub-assembiies provided by Airepe 
known as Aquilon 205 and subsequently as Aquilon 
201s, tho first of thewe flying on 24 March 1964. Theso 
were powered by the 4,860 Ib at (2 200 kgp) Fiat-built 
do Havilland Ghost 48 Mk 1, armament comprising four 
20-mm cannon, Non-availatality of the intended Thom 
gon Al radar restricted the Aquilon 2018 to diurnal oper 
ation, the same restriction being imposed on the next 
26 aircraft which, delivered as Aquilon 2028, were on 
Urely manufactured in France and differed in having 
election seats, an aft-shiding rather than aft-hingod 
cockpit canopy and a strengthenod undercarriage. A 
decision was taken to adopt the Westinghouse APO 65 
Al radar, but, without majot redesign of the airframe. it 
wax found impossible to ft this equipment in the ajec 
tion seat-equipped two-seater, Production therefore 
continued with the Aquilon 203 single-seater. the last 
5 of the 40 production examples of this version being 
equipped with APO 66 radar as were the six two-seat 
Aquilon 204 radar trainers (not fitted with ejection 
seats) that brought production to an end, the last of 
these being flown at the beginning of 1968. The Aqui: 
Jon was flown operationally by Flottilles 11F and 16F, 
eventually serving in the fighter training role and being 
phased out during 1964-65. The following data relate to 
the Aquilon 203. Max speed, 581 mph (936 kan/h). Time 
to 39,370 ft (12.000m), 12.8 min, Range (max external 
fuel), 967 mis (1 557 km) at 40,000 ft (12 190m). Normal 
loaded weight, 12,125 lb (5500kg). Span (over up 
tanks), 42f 10%in (13,07 m). Length, 36M 7\sin 
(1117 m). Height, 8f 6!sin (260m). Wing area, 
279.87 sq ft (26.00 m’). 


1d. wore initially 


SUD-EST SE 5000 ann SE 5003 
BAROUDEUR France 


A private-venture single-seat tactical support fighter 
the SE $000 Baroudeur - a name derived from the 
Arabic word baroud for battle, and, in French Foreign 
Legion parlance, describing a pugnacious fighter~was 


designed by Wsiewolod J Jakimiuk. Of all-metal con 
struction with & wing sweptback 46 deg at quarter 
chord, the Barcudeur represented an attempt to 
achieve a measure of independence from permanent 
runways. In place of a conventional undercarriage, it 
was provided with a combination of jettisonable take- 
off trolley and landing skids a la Me 1638 Komet. The 
first prototype was powered by a 6,280 lb st (2.395 kgp) 
‘SNECMA Atar 1018 turbojet and flew on 12 May 1954 


The first prototype SE 5000 (above) and a general 
arrangement drawing (below) of the SE:5003 with flush 
fuselage-side auxiliary fuel tanks. 


(Below) The second prototype SE 6000 mounted on its 
jettisonable take-off trolley, 


Proposed armament comprised two 30-mm or 37-mm 
cannon. The Baroudeur was progressively re-engined 
with the Atar 101C and 101D-1. this last. rated at 
5,732.Ib st (2.600 kgp), powering a second prototype. 
which flew on 12 May 1954 and featured a three de 
increase in wing anhedral. Two months earlier, an offi 
cial contract coveredt both SE 000 prototypes as well as 
three SE 5003 pre-series aircraft. The first SE $003 was 
flown in September 1956 with an 8,157 Ib st (3700 kgp) 
Atar 101E-4, the second and third aircraft having a 
6,283 Ib st (2860 kgp) Atar 101D-3 and a 7,716 Ib st 
(3.500 kgp) Atar 1016-3 respectively. The Baroudeur 
eventually demonstrated the ability to take-off without 
recourse to the jettisonable trolley and the first SE 5003 
was flown with flush-fitting auxiliary fuel tanks on the 
aft fuselage sicles. The NATO nations elected to actopt a 
‘more conventional aircraft to meet the lightweight tac 
Heal fighter requirement and development of the 
Baroudlouir was discontinued, The following data relate 
to the Atar 101E-4-powered SE 5003 Max speed. 
642mph (1033knvh) at 36,090f (11000m), oF 


SUD-OUEST 


‘Mach=0,973, Max initial climb, 13,975 ft/min (71. 
sec). Time to 39,370f (12000m), 65 nun. Empty 
weight, 9,9651b (4520kg) Max loaded weight. 
15,763 lb (7 150 kg). Span, 32 ft 925 in (10.00 m). Length, 
448 9) ) Height, 10% 8m (325m). Wing 
area, 272.33 sq ft (25,30 mr") 


‘The third prototype Baroudeur, the SE 5003 (below), 
operating without the take-off trolley. 


The first prototype Durandal (above) which attained 
‘Mach = 1.57 during tests with rocket motor lit. 


weight, 14,770 Ib (6 700 kg), Span, 24 ft 5 in (7,44.m). 
Length, 39ft 7iein (12,07m). Wing area, 318.6 sq fe 
(29,60 m") 


SUD-OUEST SO 6020 ann 
SO 6025 ESPADON 


SUD-EST SE 212 DURANDAL France France 
From the end of 1951, the bureau d'études headed by 
Pierre Satre at the SNCA du Sud-Est undertook a series 
of studies of potential lightweight mixed-power inter 
ceptor fighters under what was effectively the generic 
designation SE 212. These studies crystallized in the 
shape of a small, 60-deg delta powered by a SNECMA 
Atar 101F with an afterburning thrust of 8,377 Ib 
(3.800 keg) and a 3,653 tb (750 kg) SEPR 75 rocket motor 
‘The primary armament was intended to consist of a 
single AA 20 or R 052 missile carried externally on the 
fuselage centreline, alternative armament being two 
30mm DEFA cannon or 24 SNEB rockets of 68-mm 
calibre. An official contract was placed for two proto: 
types, the first of which was flown on 20 April 1956 
without the rocket motor fitted. The Atar 101F turbvoj 
jas subsequently replaced by an Atar 101G with an 

afterburning thrust of 9,700 tb (4 400 kg), and the first | 
fight during which the rocket motor was lit took place 

0n 19 December 1956. The socond prototype SE 212 was 
flown on 30 March 1957. During flight testing a speed of 
898 mph (1444 km/h), or Mach=1.36, was attained at 
40,996 ft (12300 m) without the rocket motor and 
1,036 mph (1 667 knvh), or Mach 1.87, was reached at 
38,715 ft (11 800 m) with th notor lit. There 
upeods wore achieved witho nt fitted, and 
the test programme terminated in 1958. Max spec 
1,036 mph (1667 km/a) at 38.715 f (11800m). oF 
Mach1.57, Max initial climb, 29,370 ft/min (200 m/ 
secl Empty weight. 10,086 lb (4575kg). Loaded 


‘The first prototype SO 6020 (above and below) which 
satured an aft-mounted ventral air intake, this proving 
‘unacceptable during a brief test career 


The first turhojet-powered single-seat 
design to be built. the $0 6020 Egpadon (Swordfish) 
interceptor was developed by the Societe Nationale de 
Constructions Aeronautiques de Sud-Ouest (SNCASO) 
under the design leadership of Lucien Servanty Con: 
ceived to moet the requirements of a programme prom 
ulgated on 25 March 1946, and the subject of an order 
for three prototypes placid two months later, on 28 
June, the SO 6020 was powered by a 5,000 1b st 
(2.268 kgp) Rolls: Royce Nene turbojet with, unusually, 
an aft-mounted ventral air intake. Propose! armament 
was initially to have comprised four 30-mm cannon and 
four 12.7-mm machine guns, this later being changed to 
six 20-mm or 16-mm weapons, The first prototype flew 
on 12 November 1948 and the second on 16 September 
1949, the latter being modified, after initial test, with 
NACA-type lateral intakes in place of the ventral in 
take. It was appreciated at an early stage that the SO 
6020 was underpowered and would offer inadequate 
performance. a major redesign as the SO 6021 therefore 
paralleling initial ight testing of the SO 6020, The third 
prototype, intended for tactical reconnaissance, was 


(Above and below) The first prototype Durandal 
lightweight mixed-power interceptor which entered 
flight test in April 1956, 


& 
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‘The second $O 6020 (above) after modification with 
NACA-type lateral air intakes, and (below) the third 
prototype completed as the mixed-power SO 6025, 


547 


SUD-OUEST 


‘completed as the SO 6025 with lateral intakes and a 
ventrally-mounted SEPR 25 auxiliary rocket motor of 
43,907 lb (1500 kg) thrust, this flying on 28 December 
1949, The second prototype, with a similar rocket motor 
installed in the rear fuselage, became the SO 6026, fly- 
ing in this form for the first time on 28 March 1953. Max 
speed, 601 mph (967 kaw’) at sea level. Initial climb, 
6,102 f/min (31 m/sec). Endurance, 1.5hrs. Empty 
weight, 11,803 Ib (6.354 kg). Normal loaded weight, 
16,433 Ib (7 454 kg), Span, 34 ft 945 1n (10,60 m). Length, 
49 ft 21s in (15,00 m). Height, 14 ft 11¥61n (4,55 m). Wing 
area, 271,26 sq ft (25,20 m’). 


SUD-OUEST SO 6021 
ESPADON 


The SO 6021 represented an attempt to reduce the 
weight and alleviate some of the aerodynamic prob- 

Joms that had beset the SO 6020 from the outset of flight 
test. Retaining the same Nene engine, but having a 
‘14 8q ft (1,30 m*) increase in wing area, an entirely rede- 
‘signed vertical tail and a 1,331 Ib (604 kg) reduction in 
‘empty weight, the SO 6021 was equipped with servo 
controls and flew on 3 September 1950. Armament com- 
prised six 20-mm cannon, In June 1961, a ground attack 
version of the SO 6021 was offered to the Armée clel’Atr 
with an afterburning Rolls-Royce Tay sngine and an 
‘armament of two 30-min cannon. However. testing of 
the SO 6021 indicated that some of the difficulties ex: 

perienced with the SO 6020, notably the shortcomings 
Of the air intake arrangement, had not been overcome. 


France 


‘The $0 6021 (above and below) was a lighter version of 
the $0 6020 with a larger wing, a redesigned tail and 
‘servo controls, 


A speed of Mach=0.96 was attained in a shallow dive, 
but serious buffet occurred at Mach=0.76, and further 
development was abandoned, the sole $O 6021 serving 
as a test bed for small wingtip-mounted turbojets asso- 
ciated with the SO 9000 programme, continuing in this 
role until 1956, Initial climb, 5,315 ft/min (27 m/sec). En- 

durance, 2.5hrs. Empty weight, 10,472 lb (4 750 ka) 

Normal loaded weight, 15,145 lb (6 870 kg). Span, 34 ft 


‘The $0 6021 (below) did not offer any noteworthy 
improvement over the SO 6020 and was abandoned. 
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946 in (10,60 m). Length, 49 ft 242 in (15,00 m). Height, 
15 ft 5% in (4,72 m). Wing area, 286.25 sq ft (26,50 m’), 


SUD-OUEST SO 8000 
NARVAL 


‘The second prototype $0 8000 (above and below) was 
found generally unsatistactory during evaluation. 


‘The subject of an order for two prototypes on 31 May 
1946, the SO 8000 Narval (Nazwhal) was conceived by a 
team under the leadership of Ing Dupuy at the Societe 
Nationale de Constructions Aéronautiques de Sud- 

‘Quest (SNCASO) as a shipboard fighter and attack air: 

craft. Of twin-boom configuration with a sweptback 
wing ~ 24 deg inboard and 13.5 deg outboard on the 
leading edge — and a tricycle undercarriage, the Narval 
‘was powered by an Arsenal 12 H-02 (Junkers Jumo 213) 
‘engine rated at 2,260 hp, installed as a pusher and driv- 
ing contra-rotating propellers. Proposed armament 
comprised six 20-mm cannon with provision for up to 
2,208 lb (1000 kg) of external ordnance. Development 
was somewhat protracted, and the first flight (by the 
second prototype) did not take place until 1 April 1949, 
the second following on 30 December. Numerous prob- 
Jems arose during the test programme, dictating 
changes in the control surfaces, the air intakes and the 
propellers (Rotol propellers replacing the original 
‘Chauviere units); constant troubles were experienced 
with the engine, and. following the generally unfavour- 
able results of evaluation at the Centre d’Essais en Vol 
in January 1950, development of the Narval was discon- 
tinued. The second prototype effected its 43rd and last 
flight on 8 January 1950, and the first prototype flew 


‘A Vautour IIN (above) of the 30éme Escadre de Chasse 
Tous Temps (ECTT 3/30 Lorraine), BA-112 Reims, 1962. 


only once, Proposals to adapt the design for a Rolls: 
Royoe Nene turbojet as the SO 8010 were not pursued. 
‘The quoted performance was not, in fact, achieved 
during flight test. Max speed, 454 mph (730 km/h) at 
27,886 ft (8 500 m). Max range, 2,796 mis (4 500 ken) at 
329mph (530 kan/h). Empty weight, 10,628.15 
(4 821 kg), Normal loaded weight, 14,563 Ib (6 606 kg). 
‘Span, 38 ft 7% in (11,77 m). Length, 38 ft 9¥4 in (11,83 1m), 
Height, 10ft 6in (3,20m). Wing area, 263.1sqft 
(26,30?) 


SUD-OUEST SO 4050 
VAUTOUR IIN 


Conceived as a multi-rble aircraft to meet the require- 
ments of a 1951 Armee de I'Air Specification, the $0 
4050 Vautour (Vulture) was designed by a team Jed by 
Jean-Charles Parot and was intended from the outset 
for production in three versions; Vautour N (Nuit) two- 
‘seat night and all-weather fighter, Vautour A (Attaque) 
‘single-seat close support aircraft and Vautour B (Hom 
bardement) two-seat bomber. The first prototype was 
‘completed in Vautour N configuration and flew on 16 
‘October 1962. This was powered by two 5,290 lh st 
(2.400 kp) Atar 1018 turbojets. Six pre-production air 
‘craft were ordered in the following year of which three 
were Vautour Ns, the last of these being powered by 
10,000 tb st (4536kgp) Rolls-Royce Avon RA 28 
engines. Contracts were placed for 140 Vautours, of 
‘which 70 were to be fighters, designated Vautour IINs, 


France 


(Above) The Vautour II-1N with all-flying tailplane. 


The first of these entered service with the Armée de 
Air in 1957. The Vautour IIN was powered by the 
7.716 tb st (3 500 kap) Atar 1018-3, giving place (final 40 
aircraft) to the 8,157 Ib st (3.700 kap) Atar 1018-5, The 
two crew members were seated in tandem and primary 
armament comprised four 30-mm DEPA 862 cannon in 
the lower front fuselage, with a missile launcher im- 
mediately aft of the gun bay accommodating 104 SNEB 
68-mm rockets, The final 26 production aircraft were fit- 
ted with an all-flying rather than variable-Incidence 
tailplane, these being identified as Vautour II-1Ns, The 
phase-out of the Vautour IIN from Armée de !’Air ser- 
vice began late in 1973 when the 30eme Escadre de 
Chasse began to relinquish its aircraft, some being 
transferred to the 92e Escadre de Bombardementin the 
following year. Seven Vautour IINs were supplied to 
Israel's Heyl Ha’Avir in 1958-59 to serve with No 119 
‘Sqn, these being ex-Année de J'Air aircraft. From 
March 1963, their radar was replaced with ballast and 
the Vautour IINs were reassigned to No 110 Sqn for the 


attack role alongside Vautour [IAs and IIBs, remaining 
in service with the Heyl Ha’Avir until the early 
‘Seventies. Max speed, 721:mph (1,160 km/h) at sea 
level, or Mach=0.95. Max initial climb. 11,810 ft/min 
(60.m/sec), Normal endurance, 4 hrs. Empty weight, 
92,8501b (14.900 kg). Max loaded weight, 45,635 Ib 
(20-700 kg). Span, 49 ft 612 in (15,10 m). Length, 56 ft 
9in (17,30 m), Height, 16 ff 8% in (5,10 m). Wing area, 
484,29 sq ft (45,00 m) 


SUD-OUEST SO 9000 
TRIDENT 


‘The first prototype 50 9000 seen (above and below) in 
its original form with wingtip-mounted Marboré 
‘turbojets and (upper photo) with rocket lit. 


Stemming from the lightweight fighter philosophy that 
‘omorged from the Korean conflict, the $O 9000 Trident 
singlo-neat interceptor developed by a team led by 
Lucion Servanty was of unusual concept in employing 
turbojets for auxiliary power and a rocket motor for 
primary thrust, Two prototypes of the Trident were 
ordeted on B April 1951, the fist of these flying on 2 
March 1963 solely on the power of two wingtip 
mounted Turboméca Marbore I turbojets each rated at 
882 tbat (400 kgp), The second prototype was de- 
stroyed on its first flighs on 1 September 1953, but do: 
volopment continued with the first example, which, on 
4 September 1964, ow for the frst time with its 
primary power plant, a triple-barrel SEPR 481 liquid 
Yocket motor providing a total thrust of 9,920\b 
(4.500 kg), As the aircraft could not take-off on the 
power of the Marborés at fully loaded weight, these 

8 lace to Dassault MD 30(Vipar ASV 5) turbojets of 
1,642 tb ot (745 kgp), with which it flew on 17 March 
1955, Although conceived as a combat aircraft, the SO 
9000 had meanwhile been overtaken by a more 
advanced development, the SO 9050, and its test pro: 
gramme was terminated on 10 December 1966, the pro- 
totype having achieved a speed of Mach=1.63 ~ the 
highest speed attained by any piloted aircraft in Europe 
at that time ~ and an altitude of 49,210 ft (16 000 m). 
Empty weight, 6,968 b (2435 kg). Loaded weight, 
11,144 Ib (6 055 kg). Span, 24 ft 10 in (7,57 m), Length, 
47 ft 14 in (14,37 mi), Height, 9 t 346 in (2.84 m), Wing 
area, 178.47 sq ft (16,58 m) 


SUD-OUEST SO 9050 
TRIDENT II 


Embodying experience gained with the SO 9000, the 
SO 9050 ~ two prototypes of which were ordered in 
1954 - embodied considerable redesign. A smaller 
wing of reduced thickness/chord ratio was adopted, 
the cockpit was enlarged, air brakes were transferred 
from the wing to the rear fuselage, a taller undercar 
riage was provided and a two-barrel SEPR 631 rocket 


France 


‘The first prototype of the SO 9050 (below) on an early 
test flight without use of the rocket engine. 


(Above) The first prototype of the SO 9050 Trident II 
‘mixed-power interceptor fighter. 


‘motor of 6,614 tb (3 000 kg) was adopted. The first pro- 
totype SO 9050 was flown on 19 July 1956, its frst flight 
on rocket power taking place on the following 21 
December, and the second prototype flew on 4 January 
1956, but was destroyed during its second flight. A 
third prototype had meanwhile been ordered, this fy: 

ing on 30 March 1956, and some 10 weeks later, on 11 
June, a contract was placed for six pre-series aircraft, a 
supplementary contract for a further four following 
(although the latter was to be cancelled on 24 October 
1957 as an economy measure). The pre-series SO 9050 
differed from the prototypes primarily in having 
2,428 Ib st (1 100 kgp) Turbomeca Gabizo turbojets in 
place of the Vipers at the wingtips and provision for 
‘nose-mounted Al radar and a single ventrally-mounted 
Matra R 511 air-air missile, The first pre-series aircraft 
‘was flown on 3 May 1957 and the third on 30 January 
1958, but three months ater, on 26 April, the pro: 

gramme was cancelied. During tests, Mach=1.9 was 
achieved at 63,975 ft (19.600 m) and an altitude of 
85,300 ft (26 000 m) exceeded. Empty weight, 6.415 Ib 
(2910 kg). Loaded weight, 13,007 tb (5 900 kg). Span, 
22 ft 935 in (6,95 m). Length, 43 8 in (13,26 m). Height. 

10ft 6 in (3,20 m). Wing area, 156,08 sq ft (14,80 m*). 


(Below) The pre-series $0 9050 Trident Il fighter, 


SUKHOI Sv-1 (1-330) 


Pavel O Sukhoi established his own OKB, or Experi 
mental Design Bureau. in December 1938, and, early in 
the following year, was assigned the task of designing 
an advanced single-seat high-altitude fighter. Initially 
designated 1-330, the fighter was of mixed construc 
tion, with a single-spar all-metal wing of comparatively 
high aspect ratio with flush-riveted light alloy skinning, 
and a wooden semi-monocoque fuselage with shpon. 
or bakelite-ply, skinning. Power was provided by a Kil 
mov M-105P 12-cylinder liquid-cooled Vee-type engine 
rated at 1.100 hp for take-off and fitted with a pair of 
TslAM-developed TK-2 exhaust-driven turbo-super 
chargers, the radiator being accommodated in the fuse- 
lage aft of the cockpit and exhausting over the rear 
decking. Armament consisted of one 20-mm cannon 
and two 7,62-mm machine guns. Factory testing com: 
menced late 1940, by which time the designation Su-1 
had been adopted, State testing being performed in the 


‘The first Sukhoi fighter (below), the Su-1 which 
‘embodied a number of advanced features for its time, 


SUKHOI 


following summer. The turbo-siiperchargers proved 
capricious and the Su-1 was flown on several occasions 
with the TK-2s removed. Although the fighter met its 
specified performance with the turbo-superchargers 
functioning, their failure frequency was unacceptable 
and the TSIAM had failed to improve reliability by 
October 1941, when the OKB was evacuated from 
‘Mosoow to Novosibirsk, the Su-1 being damaged in the 
process. This prototype was not rebuilt, development 
continuing with the Su-3. Max speed, 398 mph 
(641 kaw/h) at 32,810 ft (10 000 m), 317 mph (510 ken/h) at 
503 level. Time 10 32,810 ft (10 000 m), 10.33 min. Range, 
447 mls (720 km). Empty weight, 5,500 Ib (2.496 kg). 
Loaded weight, 6,338 Ib (2875 kg). Span, 37 ft 8% in 
(11,50). Length, 27f 74in (842m), Height, 8ft 
10% in (2,71.m). Wing area, 204.62 sq ft (19,00 mr") 


(Below) The Su-1 turbo-supercharged fighter, 


USSR 


SUKHO! Sv-3 (1-360) 
At the time of the evacuation of the Sukhoi OKB to 
Novosibirsk, the prototype of a developed version of 
the Sul, the Su-3, was under construction. Initiated 
‘under the designation 1-360, the Su-3 mated the Su-1 
fuselage and tail surfaces with an entirely new wing of 
revised profile with shorter-span outer panels resulting 
in a 21,53 6q ft (2,00 m’) reduction in wing area. The 
radiator bath was enlarged, but i all other major re: 
spects the Su-3 was similar to the Su-1, Retaining the 
M-105P engine and the same armament, the Su-3 was 
completed at Novosibirsk and entered flight test in tho 
Jato summer of 1942. Although the TsIAM had mean: 
While undertaken much development work on the TK-2 
turbo-supercharger, the principal defects were found 
to remain, and, as a consequence, development of the 
Sw'3 was discontinued towards the end of 1942, Max 
speed, 396 mph (638 km/h) at 32,810 (10000 m), 
310 mph (600 km/h) at sea level. Time to 16.406 ft 
(5.000 m), 5.5 min. Range, 435 mls (700km), Empty 
weight, 5,489 1b (2490 kg). Loaded weight, 6,306 Ib 
(2860 kg). Span, 33f 135 1n (10,10m). Length, 27 ft 
718 it (8,42 m). Height, 8 f 10% in (2,71 m). Wing area, 
183 sq ft (17,00 m?). 


‘The Su-3 (below) was essentially « refined version of 
‘the Su-1, but was discontinued late in 1942, 


USSR 


SUKHOI Su-7 (1) 


Chronologically, the Su-7 mixed-power high-altitude 
interceptor preceded the Su-5, being based broadly on 
the single-seat Su-6(A) assault aircraft. Intended to ful 

fila 1943 requirement, the Su-7 retained the single-spar 
‘metal wing of the experimental shturmovik, mated toa 
new all-metal semi-monocoque fuselage. It was pro- 
posed that the fighter be powered by the 2,200 hp 
Shvetsov M-71 18-cylinder two-row radial engine with 
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‘The Su-7 mixed-power fighter (above and below) which 
‘was based broadly on the Sw6 assault type. 


paired TK-2 turbo:superchargers, but non-availability 
of this power plant led to the decision to install a 14- 
cylinder two-row Shvetsov M-G2FN radial engine rated 
at 1,850 hp and supplemented by a Korol'ev-Glushko 
RD-1Khz bi-fuel rocket motor developing 661 lb (300 kg) 
thrust with a burn time of four minutes. Flight testing of 
tho Su-7 with the rocket motor commenced in the late 
summer of 1944, Although the unstable nature of the 
rocket power plant motivated against adoption of the 
Su-7, flight testing revealed that it boosted maxirhum 
speed by 61 mph (83 km/h) at 24,605 ft (7 500 m) and by 
121 mph (195 km/h) at 42,650 ft (13 000 m). Armament 
comprised two wing-mounted 20-mrm cannon, and the 
sole rocket:powered Su-7 prototype was being pre- 
pared for the first post-World War Il air display over 
‘Moscow in 1945 when the rocket motor exploded, kil: 
ing the pilot and destroying the aircraft. Max speed, 
371mph (697 km/h) or (with RD-IKhZ operating) 
423 mph (680 km/h) at 24,5605 it (7500m). Approx 
range, 770mls (1240km). Loaded weight, 9,568 Ib 
(4.340 kg), Span, 44 ft 34 in (13,50 m). Length, 31 fe 6 in 
(9,60 m). Wing area, 279.87 sq ft (26,00 m’) 


SUKHOI Su-5 (1-107) USSR 


‘The development at the TsIAM (Central Aero Engine 
Institute) by K V Kholshchewnikov of the so-called 
“accelerator”, or VRDK (Vozdushno-reaktivny dviga 
tyel kompressomy, or Air-reaction engine compressor), 
prompted the development of mixed-power single-seat 
fighters as an interim means of mesting the potential 
threat of German turbojet-powered fighters. Both 
Mikoyan-Gurevich and Sukho! bureaux were assigned 
the task of creating such fighters, the former develop- 
ing the MiG-13 alias 1I-250(N) and the latter the Su:5 
alias 1-107. The VRDK (see MiG-13) provided 660 tb 
(300 kg) thrust for up to 10 min at high altitude to boost 
the power available from the Klimov M-107A (VK-107A) 


‘The Su-5 (below) had piston engine power augmented 
with Kholshchevnikov's so-called “accelerator”, 


12-cylinder Vee-type liquid-cooled engine which de- 
livered 1,650 hp for take-off. An all-metal stressed-skin 
single-seat monoplane with a monocoque fuselage, the 
Su-5 had an armament of one 23-mm engine-mounted 
cannon and two 12,7-mm machine guns. First flown in 
April 1945, the prototype was soon thereafter fitted 
with a new wing of laminar-flow type developed by the 
‘TSAGI, and during one subsequent flight test a speed 
of 493mph (793knvh) was attained at 14.270ft 
(4360 m), this being 15 mph (25 knvh) faster than had 
‘been calculated for that altitude. The effect of the VRDK 
was a gain of 56 mph (90 km/h) at low altitude rising to 
68 mph (110 knv/h) at 25,590 ft (7 800 m), at which it was 
anticipated that maximum speed would be 503 mph 
(@10 kwh). Early in July 1945, before this speed could 
bbe attained, the M-107A engine suffered some damage 
in flight and when it was found to be irreparable, the 
Su-6 flight test programme was abandoned. Max speed 
(estimated), 503 mph (B10 kun/h) at 25,590 ft (7 800 m), 

Time to 16,408 ft (5 000 m), 7.0 min. Max range, 373 mis 
(600 km). Empty weight, 6,512 lb (2 954 kg). Loaded 
weight, 8,387 lb (3 804 kg). Span, 34 ft 7% in (10,56 m). 

Length, 27 ft 11 in (8,51 m). Height, 11 ft 7in (3,53 m). 

Wing area, 182.99 sq ft (17,00 m). 


(Below) The Su-5 mixed-power single-seat fighter. 


concerned, these including hydraulically -boosted con~ 
‘trol surfaces, a cordite-ired ejection seat, a variable- 
incidence tailplane, provision for assisted take-off 
rockets and a braking parachute. Racks under the 
centre fuselage permitted carriage of one 1,102-1b 
(500 kg) or two S61-1b (250-kg) bombs. The Su-9 was 
shown publicly over Tushino on 3 August 1947, and 
with completion of State testing in the following 
December, series production was recommended. How- 
ever, although possessing no more than « superficial 
resemblance to the Me 262, its configurational similar 
ity to the German fighter was a stigma which led Yosif 
Stalin to reject the Su-9 out of hand. Max speed, 
626 mph (847 kaw/h) at sea level, 559 mph (900 km/h) at 
19,685 ft (6 000m). Time to 16,405 ft (5 000 m), 4.2 min. 
Range, 708 mis (1140km). Empty weight, 8,951 1b 
(4060 kg). Max loaded weight, 14,065 1b (6 380 kg) 
‘Span, 36 ft 9 in (11,21 m). Length, 34 ft 74 in (10,87 m), 
Height, 12ft 2l% in (3,72m). Wing area, 217.87 sa ft 
(20,24 m*) 


When state tests of the Su-9 (above and below) were 
completed, series production was recommended. 


SUKHOI Sv-9 (1) 


Displaying 4 close conceptual similarity to the Mes- 
serschmitt Me 262, the Su-9 single-seat fighter, also 
known as Samolet Aircraft) K, entered fight test in the 
autumn of 1946. Of all-metal construction with a semi- 
monocoque, oval-section fuselage and single-spar 
wings, the Su-9 had an armament of one 37-mm and 
two 23-mm cannon, and was powered by two 
1,984 lb st (900kkgp) Junkers Jumo 004B turbojets 
(which had been copied for manufacture in the Soviet 
‘Union as the RD-10). The Su-9 embodied a number of in 
novatory features insofar as Soviet technology was 
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The Su-9 (below) was conceptually similar to the 
‘Me 262 and was, in consequence, rejected by Stalin. 


SUKHOI Sv-11 (1) USSR 


In late May 1947, flight testing commenced of a de: 
velopment of the Su-9, the Su-11 or Samolet LK, which 
was destined to be the first Soviet jet fighter powered 
by a turbojet of indigenous design. The fuselage of the 
Su-l1 was fundamentally similar to that of the Su-9, 
apart from some structural revision, but because of the 
appreciably larger engines, the wing structure was ex- 
tensively modified. The Su-11 was powered by two 
Lyulka TR-1 turbojets each developing 2,8661b st 
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‘The Su-11 (above and below) was handicapped, like its 
predecessor, by a similarity to the Me 262, 


(1300 kgp), these being mounted ahead of the main- 
‘spar. Armament was the same as that of the Su-9 Fac 
tory trlals were completed in Apnl 1948, but the TR-1 
turbojet was inadequately developed and, like its pre 
decessor, the Su-1l was handicapped by the sugges 
ion that it copied German technology... Aleksandr 
Yakovlev telling Yosif Stalin that it was no more than a 
"warmed over Me 262". Max speed, 584mph 
(940 km/h) at sea level, 565 mph (910 kin/h) at 19,685 ft 
(6.000 m). Time to 16,405 ft (5.000 m), 3.2 min. Range, 
565 mls (910 kon). Empty weight, 9,910 Ib (4 495 kg) 
Loaded weight, 13,999 Ib (6 360 kg). Span, 38 ft Bi in 
(11,80 m). Length, 34 ft 7¥sin (10,57 m), Height, 12 ft 
21s in (3,72 m). Wing area, 230.95 sq ft (21.40 m*) 
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SUKHOI Su-15 (I) 
Rolled out at Novosibirsk on 25 October 1948 and first 
flown in January 1949, the Su-15, or Samolet P, was a 
single-seat all-weather interceptor. It was powered by 
tw0 5,006 lb st (2 270 kgp) RD-45F turbojets mounted in 
tandem, the forward engine exhausting beneath the 
centre fuselage and the aft engine exhausting via an 
orifice in the extreme tail. The pilot's pressurised cock: 
pit was offset to port, a tunnel feeding air to the rear 
‘most turbojet passing to starboard. The air intake was 
surmounted by a radome intended to accommodate 
Izumrud (Emerald) Al radar, the single-spar wing: 
wotw sweptback 36 deg at quarter chord and armament 
comprised two 37-mm cannon. During its 39th flight, on 
3 June 1949, the Su-15 developed uncontrollable flutter 
its pilot ejecting, At that time a second prototype was 
still incomplete and the development programme was 
abandoned, Max speed, 641 mph (1032 km/h) at 
14,930 ft (4 550 m), or Mach =0.89, 612 mph (985 km/h) 
{t35,928 fe (10 950 m). or Mach =0,926 Time to 16,405 ft 
{5000 m), 2.6 min. Range, 994 mis (1600 km), Empty 
weight, 16,334 Ib (7 409 kg). Loaded weight, 23,009 Ib 
(10497 kg). Span, 42f 2%) in (12.87 m). Length, 50. 
7% in (18,44 ma), Wing area, 387-51 sq fe (36,00 m°) 


‘The Su-16 (above and below) embodied several odd 
features, including tandem-mounted turbojets. 


The cockpit of the Su-15 (below) was unusual in being 
otfset to port. 


SUKHOI Su-7(II) 
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During reorganisation of the Soviet aircraft industry in 
November 1949, Pavel 0 Sukhoi’s OKB was disbanded, 
being resurrected three-and-a-half years later, in May 
1953, to pursue development of two fighter projects 


‘The Sukhot S-1 (above) photographed during its public 
‘début over Tushino in June 1956. 


‘These were referred to as the S-1 and T-3 respectively, 
the prefix letters signifying strelovidnyi (arrowhead) 
and treugolnyi (triangular) in reference to the wing con 
figuration (ie, sweptback and delta), Both aircraft were 
designed around the large, new Lyulka AL-7 (TRD-31) 
turbojet, but enjoyed only limited design commonality. 


The $-2 (above) was the second prototype of what was 
to enter series production as the Su-7. 


The S-1 was conceived as a so-called "frontal" fighter 
tactical ais superiority warplane intended to operate 
in the vicinity of the battlefront ~ and was the first 
Soviet aircraft to feature a slab-type tail and a trans: 
luting nose cone. Flown on 8 September 1955, the S-1 
was initially fitted with an unaugmented AL-7 rated at 
14,330 lb st (6 500 kgp). This was replaced by an after: 
burning AL-7F of 20,944 Ib st (9 500 kgp) with which 
theS-1 established a national speed record of 1.348 mph 
(2.170 km/h), or Mach=2.04, in April 1956, Featuring 60 
deg of sweepback, the S-1 had an atmament of three 
30-mm cannon and provision for a retractable ventral 
tray for 32 spin-stabilised §7-mm rockets. Demon: 
strated over Tushino on 24 June 1956, this prototype 
crashed on 21 November that year. A second prototype, 
the $-2, embodying some aerodynamic refinements, 
had joined the test programme in the meantime and — 
although this was not to complete State testing until 
the autumn of 1967 - manufacture of a pre-series went 
ahead simultaneously. Built in sufficient quantity to 
equip a regiment for evaluation purposes, these 
fighters, which possessed a primary alf-to-air role and 
entered service in the Soviet Far East in early 1959, 
were assigned the designation Su-7 This repeated the 
appellation of the mixed-power experimental fighter 
tested in 1944. A requirement change led to the further 
development of the basic design as a dedicated ground 
attack fighter under the designation Su-7B (S-22). The 
following data relate to the pre-series Su-7. Max speed, 


1.135 mph (1827 km/h) at 39,370% (120007), or 
Mach=172, 720 mph (1160kan/h) at sea level, or 
Mach=0.945. Normal loaded weight, 20,774 Ib 
(9423 kg). Span, 30 ft 0 in (9,15 m). Length (excluding 
probe), 54 ft 1044 in (16,72 m), 

SUKHOI T-3 USSR 


Unofficially dubbed Salalaika thanks to its resemblance 
in shape to the sound box of that musical instrument. 
the T-3 initiated the sens of missile-armed single-seat 
talled-delta interceptor fighters developed by Pavel 
‘Sukhot's OKB. Evolved in parallel with the S-1 “frontal 
fighter and first flown on 26 May 1956, the T-3 pos: 
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sessed 57 deg of wing leading-edge sweepback, was 
intended to be armed with two K-8 or K-9 missiles and 
was to have had an Almaz (Diamond) search-and-track 
radar. The elements of the Almaz were to have been 
housed within a broad elliptical radome above, and a 
circular housing on, the intake splitter plate. Powered 
initially by an unaugmented Lyulka AL-7 turbojet. ~ 
which was to give place to an AL-7F rated at 
14,3301bst (6500kgp) boosted to 19,974 Ib st 
(9.060 kop) with afterburning - the T-3 was demon: 
strated over Tushino on 24 June 1956. TsAGI wind tun 
nel testing of the efficiency of air intake/radar housing 
combinations being inconclusive, two further proto- 
types, the PT-7 and PT-8, were completed with cif 
ferent arrangements. The former, flown in September 
1966, retained the chin intake position and super 
imposed elliptical radome, but with a varisble-angle 
lower wedge to produce a two-dimensional intake, The 
PT-8, which joined the test programme two months 
later, featured a lengthened ~ by approximately 4.1 ft 
(1.251) ~ nose with circular air intake and conical 
uanslating centrebody. The T-3 and its PT variations 
provicled the basis for the further T-4 series from which 
the first production Sukhoi tailed-delta fighters were to 
be derived. The following data relate to the AL-7F. 
powered T-3, Max speed, 1,305 mph (2 100 km/h), or 
Mach=1.98. Ceiling, 59,055 ft (18 000m). Max sange, 
1,149 mals (1 840 km). Span, 27 fe 7% in (8,43 m). Length, 


S4ft isin (16.75m). Wing area, 260.49sqft 
azo mt 
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‘The T-3 (above and below) was the first of a series of 
tailed: delta fighters developed by the Sukhoi OKB, 


Known as the Balalaika, the T-3 (below) was to have 
had an Almaz radar and paired K-8 or K-9 missiles, 


SUKHOI Sv-9 (II) 
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‘Within an unusually short timescale, the Pavel Sukho! 
OKB succeeded in developing a successful limited all 
weather single-seat interceptor fighter from the T-3 
and its immediate derivatives, Assigned the designa- 
on Su-9, this interceptor was available to enter IA 
PVO Strany service {rom 1961, The Su-9 was directly 
evolved from the T-4 series of prototypes, which, shar 
ing the $7-deg delta wing and Lyulka AL-7F turbojet 
with the preceding prototypes, differed from one 
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‘The 7-49 (above) featured box-type intakes flanking an 
ogival nose radome. 


another in detail design, systems and equipment. With 
a single exception, the T-4 prototypes featured a circu: 
lar nose intake with a translating centrebody to accom 
‘modate the S-band RIL search-and-track radar. The ex: 
ception, the T-49, had a unique arrangement of 
box-type intakes flanking a slim, ogival nose radome 
‘The first T-4 series prototype, apparently designated 
T-401, entered flight test during 1957, and, in May 1960, 
an essentially similar aircraft, the T-405, established a 
new 100-km closed-circuit record of 1,300mph 
(2.092 km/h), The definitive fighter development, the 
'T-43, was first flown in 1958 as the T-431, and estab- 
lished a zoom climb altitude record of 94,652 ft 
(28,850 m) on 14 July 1959, Three years later, the T-431 
set both a sustained altitude record of 69,455 ft 
(21170m) and a 600-km closed-circuit record of 
1,452 mph (2.337 knv/h). Series production of the T-43 


(Above and below) The early-production Su-9 which 
‘entered wervice at the beginning of the ‘sixties. 


‘An early series $u-9 (below) with paired fuel tanks on 
side-by-side fuselage stores stations. 


as the Su-9 was launched in 1959, standard armament 
comprising four beam-riding K-5 AAMs on underwing 
pylons, Production of the Su-9 is believed to have ex 
ceedled 1,000 aircraft, and this type remained in Soviet 
Service until the beginning of the ‘eighties. Estimated 
max speed, 720.mph (1160km/h) at sea level, or 
Mach=0.945, 1,190mph (1915km/h) at 39,370 
(12000 m), or Mach=18. Estimated empty weight, 
19,290 Ib(8 750 kg), Estimated loaded weight, 26,455 lb 
(12 000 kg). Span, 27 ft 7% in (8,43 m). Approx length 
(excluding probe), 54 ft 91 in (16.70 m). Wing area. 
282.56 sq ft (26,25 m). 


SUKHOI P-1 
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‘The P-1 (above and below) was discontinued at a 
relatively early flight test stage owing to poor engine 
reliability and radar development delays. 


Dating 1967, the Sukhoi OKB began construction of the 
prototype of m new tailed-delta interceptor, the two: 
Soat Pl (the prefix letter indicating Perekhvatchik, ot 
interceptor) intended to meet a requirement for a 
fighter equipped with collision-course radar and carry 
ing a mixed armament of guided and unguided missiles 
plus cannon. Flown in 1988, the P-t had a 87-deg delta 
wing with dog-tooth leading edges and lateral air in 
takes with translating centrebodies. Power was pro- 
vided by an unspecified turbojet with a maximum after 
burning thrust of 23,370 Ib (10 600 kg) and armament 
included a battery of $0 unguided spin-stabilised 
57-mm rocket missiles. provision being made for 
single 37-mm cannon and guided missiles on under 
wing pylons. Poor engine reliability and serious delay 
in development of the intended X-band radar led to 
discontinuation of development of the P-1 at a com: 
paratively early stage in flight test. The following data 
are based on manufacturer's estimates. Max speed, 
1274 mph (2050km/h), or Mach=1.93. Ceiling, 
63.975 f (19500m). Range. 1.243 mls (2000 km). 
Loaded! weight, 37,500 Ib (17 010 kg). Estimated span. 
31 2 in (9,50 m), Estimated length, 70 t 0 in (21,30 mi). 


SUKHOI Su-7B (S-22) USSR 


‘The second $-22 prototype (above) with 28 S-3K rockets 
suspended from wing and fuselage stations. 


‘With the change in the VVS FA heavy fighter require- 
ment from a primary air-to-air role to that of ground 
attack, the Sukhoi OKB undertook revision of the basic 
S-2 “frontal” fighter as the $-22, Embodying some 
structural changes to cater for the primarily low-level 
mission, together with equipment and armament 
changes, the S-22 retained the highly sweptback (60 
dog at quarter chord) wing, circular-section fuselage 
and Lyulka AL-7F turbojet of the $-2 (Su-7). The first 
prototype of the ground attack fighter flew in April 
1959. Preparations for series production of the $-22 as 
the Su-7B (the suffix letter signifying Bombardirovsh- 
chik) at Novostiirsk had begun prior to the prototype 
testing. thus allowing this ground attack fighter to 
enter the VS FA inventory early in 1960. The Su-7B 
possessed a gun armament of twin 30-mm cannon, and 
four external stores stations (two fuselage and two 
wing) had a theoretical maximum ordnance load of four 
tonnes, The Su-7B was succeeded in 1961 by the 
Su-7BM (Modiftkatsirovanny) with an AL-7F-1 turbojet 
this engine, standardised for all subsequent version 
being rated at 15,432 1b st (7000 kgp) boosted to 
22,288 tb st (10 110 kgp) with afterburning. The Su-7BM 
(S-22M) also introduced a revised fuel aystem with 
prominent external piping ducts along the upper rear 
fuselage, To improve rough field capability in.a version 
designated Su-7BKL (S-22KL) the flaps were rede: 
signed, provision made for ATO rockets and twin brak 
ing chutes, and a unique wheel-skid (kolyosnolyzhay!) 
undercarriage introduced. The main undercarriage 
members embodied small, extensible steel skids for 
use on soft ground and were accommodated, when re 
tracted, in bulged bays. The definitive series model in 
troduced in the mid ‘sixties and remaining in produc 
tion Into the early ‘seventies was the Su-7BMK - tho 
suffix letters signifying modifikatsirovanny kolyosno 

with new mainwheel members (from which the skids 


‘An early series Su-7B (above) and a Czechoslovak 
‘Su-7BM (below) which introduced prominent external 
piping ducts along the upper rear fuselage. 
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had been eliminated) retracting into flush wheel wells 
‘This modification was accompanied by upgrading of 
the avionics fit, provision of zero-zero ejection seat and 
standardisation on a further pair of wing stores pylons 
as introduced by late Su-7BKLs, Finally withdrawn 
from VVS-FA first-line service in 1986, the Su-7B was 
supplied to Afghanistan, Algeria, Czechoslovakia, 
Egypt, Hungary, India, Traq, North Korea, Poland, 
Romania, Syria, Vietnam and South Yemen. The follow: 
ing data relate to the Su-7BM, Max speed, 715 mph 


(Above) An export Su-7BMK and (below) the Su-7BKL 
which Introduced a wheel-skid undercarriage. 


(1.180 km/h) at sea level, or Mach=0,94, 1,055 mph 
(1700 km/h) at 39,970 ft (12 000 m), or Mach=1.6. Max 
climb, 29,525 ft/min (150 m/sec). Max range, 900 mls 
(1450 km). Operational empty weight, 18,3601b 
(8.328 kg). Max loaded weight, 29,630 lb (13 440 kg), 
Span, 29 ft 344 1n (8,99 m), Length (excluding probe), 
54 ft 542 in (16,60 m). Height, 15 ft § in (4,70 m). Wing 
area, 322.93 sq ft (0,00 m 


‘An $u-7BKL (above) and an Su-7BM (below) of the CO 
of No 32 “Thunderbirds” Sqn, the last but one indian 
unit to relinquish the Sukhoi fighter. 


(Immediately below) An Su-7BMK of the Czech Air 
Force in 1980 and (bottom) an Su-7BM of the Algerian 


Air Force in 1977. 
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SUKHOI Sv-11 (I) 


The availability of a more powerful radar, the Uragan 
(Hurnicane) 5B, hed with new medium-range 
AAMs a tive semi-active radar 
jons in the mid 


guidance and infra-red homing ver 
‘Sixties, led to upgrading of the basic T-43 (Su-9). The 


‘The Su-11 (above and below) was fundamentally a 
progressive development of the Su-9 with new radar 
and a new missile armament. 


‘The Su-11 (above) differed essentially from the Su-9 in 
having a larger centrebody in a redesigned nose. 


288 Ib st (10,110 kgp), the revised '-43 series limited 
all-weather interceptor was adopted by the IA-PVO 
Strany under the (re-used) designation Su-11 as interim 
equipment pending introduction of the more advanced 
Su-16 that was being developed in parallel. The Su-11 
supplemented and partly replaced the Su-9 until simi 
larly withdrawn in the early ‘eighties. The following 
data are estimated. Max speed, 720 mph (1 160 km/h) at 
sea level, or Mach=0.95, 1,190 mph (1916 knv/h) at 
39,370 ft (12000m), or Mach=1.8, Normal loaded 
weight, 27,000 lb (12 247 kg). Span, 27 tt 77h in (8,43 m), 
Length (excluding probe), 7 ft Qn (17.97 m). 


SUKHOI Su-15 (II) 


Development of a single-seat interceptor fighter pro 
viding better supersonic performance while (initially) 

eserving a fundamentally similar wing was begun as 
6 in the late ‘fifties, This was a larger aircraft than 
receding T-43 and was powered by paired Tuman- 
sky R-11 turbojets with lateral ait intakes, Retaining the 
talled-delta configuration and 57-deg sweepback at 
wing quarter chord, the interceptor was built as the 
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larger-diameter dish of the Uragan I-band radar neces 
sitated an intake centrebody of almost twice the cross 
section area of that of the series Su-9, This, in tum, 
quired increasing the intake lip diameter to allow f 
the same airflow, which, the AL-7F engine being re 
tained, remained essentially unchanged. External pip- 
ing ducts along the upper rear fuselage, similar to those 
of the Su-7BM, signified a revised fuel system, and 
armament comprised two medium-range missiles (one 
radar-guided and the other IR-homing). With the 
AL-7F-1 turbojet providing an afterburning thrust of 


‘Tho pre-series Su-15 (above and below) retained the 
delta wing planform of earlier Sukhoi fighters. 
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1-88 prototype and flown on 30 May 1962, and, as the 
Su-16, 10 examples participated in the July 1967 air dis- 
play at Domodedovo, The initial version, effectively 
confined to a large pre-series far service evaluation, 
possessed a wing similar to that of the Su-9 and Su-11, 
with some 12 in (30 cm) removed adjacent to the fuse- 
lage each side, The Orial-D Al radar and two R-8 AAMs 
were fitted, and power was provided by two 
R-1F2S-300 turbojets each rated at 9,698lbst 
(3900 kp) and 13,668 tb st (6 200 kgp) with max after 
burning. The virtually pure delta wing gave place on 
the next version, the Su-I5T (the suffix signifying in 
troduction of Taifun radar), to a cranked leading edge 
with outboard sweepback reduced to 47 deg, overall 
span remaining unchanged. Su-18T production was 
limited to 10 aircraft delivered during 1969. A V/STOL, 
technology demonstrator derivative, the Su-15VD (ver- 
tikal'nye dvigateli, ot vertical engines), was demon 
strated at Domodedovo in July 1967, this having trio of 
5,180 th st (2350 kup) Koliesov RD-36-35 lift engines 
mounted vertically in the centre of the fuselage. The 
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‘The Su-15VD technology demonstrator (above) and the 
definitive Su-18TM (right) with the ogival radome. 


definitive wing appeared onthe Su-I5TM (Tarfun modi- cranked planform with a span extension of 235in ing. Armament, too, was upgraded. two additional 
fikatsiya) which became the major production version (60cm), the improved Taifun-M radar, and Gavrilov- wing pylons being introduced inboard and a pair of IR- 
in 1972 and achieved operational status in the second developed R-13F-300 turbojets rated at 9,340[bst homing R-23TE and two tadar-guided R-23RE AAMs 
half of 1973, This introduced a further variation of the (4 237 kgp) and 14.550 Ib st (6 600 kgp) with afterburn- normally being carried. Twin pois each containing a 
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78 Laacsngycge sts down poston aceon 
76 Sat hyoraute ack 490 Vert to aetachatiy 
7? Starboard wg gra ht re {WO Port oner arate open) 
78 Aisin arse achat 1 Eng accwuacry equomert accent 
79 Sat gure aes bone 


(8 FEK100, 20% N00-Ag bores Naa Aecevacry wavconent grav 
11 Mute eect race (wy hore an coreanmet 

srooad oyore 143 Por board angle voted Nap 
2 Startoara rngaton ight 444 Fay actor 
83 Wrg to erg 145 Auvaary reo Soar 


$46 Weg awe contr roc ink 
$47 Baar spar uc ra 
08 Surtow a wng Ney sweet pouten N48 Wag gore ection externa) stoner: 
{7 Outtowd sng fag (Sow 149 Oumoard wr tence 
outer 180 Outbosrd Srgte sot Map 
{8 Wg ove sacton $51 Pap nb contruction 
‘9 Dorsal tone a tang 182 Flap actuator 
90 Forward cra ave daperaan (por ane 159 Aeron 16 conucton 
saveoors 184 Port wing Ney: swe (degre) postion 
[81 Wong man spar atactoent doe ae 485 Por meron 


1 State Bacharge 
(6 Starboard ateron 


rave 196 Alwron tinge conto rhage 
182 Eyre comoresnc tae 187 Sate anchor 

98 Ova 188 Wir to tra) 

4 (Satry Lyina AL 21F3 anertnerng 190 Pert wing Ny torward 28 degre 


gre outer 
16 Rar ekage nan pst onan 160 Port ravgaton ight 
98 Access panels 


7 Engin bay cooking ar ram a nes 
18 Engyneturane nection 
(9 Heat exchanger fam ay ane 
100 Primary hat exchnign 
101 Starboard upper mrtvabe, oe) 
12 Costing a tom ct 
100 Far crave apenas, port and 
sturtoors 
104 Autopiot contoter 
105 HF aera! 
108 Startora taipire ant-ster were 
107 Rucker conto raages 
$08 Rurdoer hycraue actuator 
109 Tait consiucton 
190 SIU, very shor wave 
giver corres ees 

111 Fin fp UMF ae tang 
M92 Raa t9ca warring recon 
493 Tal ravgaton tg 
114 Russe 
118 acer rb conaincton 
196 ECM aera 

17 Parachute rete ie 
118 Brake parachite Rousing 
199 Cones tang parachute doers. ope 
120 Transconcer sent 
$21 Engre shat raze 
422 Por al-moven tase 
123 State escrage 
124 Teiptae to anette weight 
128 Talpiane ro constuction 
128 Tsipane soar 
427 Prot mounting 
128 Taigane i 


twin-barrel 23-mm cannon could be carried side-by- 
side-on fuselage pylons, From 1975, the conical radome 
was replaced by one of ogival shape, production of the 
Sw1STM ending in the late ‘seventies after manufac- 


(Below) The definitive series Su-15TM interceptor. 


ture of some 1,500 interceptors of this type. The follow 
ing data afe estimated. Max speed (with external ord 

nance), 1,386 mph (2230 km/h) at 39,370 ft (12 000 m), 
or Mach=21. Max climb, 35,000 ft/min (178 m/sec). 

Combat radius (with external fuel), 620 mis (1 000 km) 

Empty weight, 24,2501b (11000 kg). Max loaded 
weight, 39,680 Ib (18 000 kg). Span, 30 ft 0 in (9,15 m) 

Length (excluding probe), 65 ft On (19,80 m). Height, 

16 ft 6 in (5,00m). Wing area, 385 sq ft (35,77 m°). 


‘The Su-15TM (below) with the original conical radome 
‘which was replaced by one of ogival shape in the "70s, 


SUKHOI 


SUKHOI Sv-17 (I) USSR 
‘The Su-17 ($-32) single-seat ground attack fighter was 
the product of an extraordinary process of incremental 
redesign of the Su-7B (S-22), Under the leadership of 
‘Nikolai Zyrin, the Sukhoi OKB adapted an Su-7BMK as a 
Jow risk, low cost variable wing geometry demonstra: 
tor. Mid-span pivot points were introduced so that the 
outer wing panels could be sweptback from 28-deg to 
45-deg and 62-deg positions. As the Su-7IG (lzmenyae: 
maya Geometriya, ot variable geometry), ot $-22I, the 
demonstrator flew on 8 August 1966, proving the eff 
cacy of the variable-geometry arrangement and provid 
ing the basis for a production aircraft, the Su-17. This 
entered the VVS-FA inventory in 1970. The Su-17 was 
powered by the Lyulka AL-21F-3 turbojet with a mili- 
tary power of 17,196 lb st (7 800 kgp) and 24,690 lb st 
(11200 kgp) with afterburning. Maximum external 
‘stores load was 8,820 lb (4 000 kg) distributed between 


174 Port manwnee 
178 R80 ar to-a sat. detence missle 

{776 132-Imp ga (600-1) external tet tank 
177 Layered suspension ano beum 

178 Leg-motend landing lamp 

179 Main undecariage ag sa 

180 Lag rotating and shortening ek 

181 Ouboard wing pylon 

182 Man undercamage pivot ong 

183 Hycrautc retraction jack 

194 Fixed wing cente-section main soar 
106 Man urdercartage whee! bay 

106 Inboard wing Yonce 

187 Front spar 

188 Forward sector radar warring arcana 


SUKHOT 


nine external stations, and built-in a 
prised two 30-mm cannon. An upgraded vers 
Su-17M (S-32M), entered pr on in 1974, th 
ing'a drooped and lengthened ~ by 15 in (38 cx) 
Jage nose with ventral Doppler navaid pod. T 
the preceding Su-17, was exported as the 
32MK), recipients including Algeria, Egypt, Irn, No 
Koren, Vietnam and Poland. A further export 
using the basic Su-17M airlrame, but te-engined with 


om. 
mn, the 


fa ‘Tumansky R:29BS-300 augmented turbojet with 
mox thtut of 25,950 Ib st (11 500 kgp), received the 
designation Su-22 and was supphed to Angola, Libya 


Peru. Featuring a deeper forward fuselage 


(Above) The Su-17 which entered VVS-FA service from 
the early ‘seventies, and (below) an Su-22 of the 
Libyan Arab Air Force photographed in 1986, 


enlarged spine, and a redesigned tail to restore yawing 
stability, yet a further single-seat version, the Su-17M-1. 
appeared in mid-1979, The Su-17M-2, which appeared 
almost simultaneously, differed in equipment fit, 
the export version, the Su-22M-2, supplied to 
Libya and Peru, having the Tumansky engin 
dofinitive sing 
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Afghanis: 
and as the 


akia, East Ger 


‘An Su-17M-2 (below), which, together with the M-1, 
introduced a deeper forward fuselage in 1979-80. 


(Above) A Libyan Su-22M-2 over the Mediterranean in 
‘August 1981, and (below) an Su-22M-4 of JGB 77, 
Gebhard von Blucher, Luftstreitkratte, Germany, 1990. 


22MA, These AL-25-powered models 
improved avionics and 


mbodied much 
oduced extra stations for R- 
60 ot R-73 close range AAMs. With more than 3,000 
built, including two-seat training variants, production 
of the Sw17 terminated in 1984. The following data 
relate to the Su-17MA. Max speed, 870 mph (1 400 
km/h) at 00 level, or Mach=1.14, 1,380 mph (2 220 
km/h) at 39,370 ft (12 000 m), or Mach=209 Max 
range, 1.490 mls (2 300 km). Max loaded weight. 42,990 

(19 500 kg). Span (max), 44 ft 9s in (13,66 m), (min). 
22M 11'/ in (10,04 m). Length (including probes), 62 ft 
8 in (19, 10 m). Height, 15 ft 17h in (4 
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SUKHOI Su-27 


The Sukhoi T-10 project was selected in 1971 for 
devel meet a Soviet need for a future tacti- 
cal fighter On 20 May 1977 the T-10-1 finally took to 
the ait. piloted by Viadimir yushin. It was very large, 
powered by two Lyulke AL-21F3 turbojets. It had a 


mo * wing with LERX 


USSR 


ment 


jerately Swi 


low-set horizontal tails, and twin fins set forward 
atop widel gine nacelles. Ttiplex anal: 
FBW with n I backup was used, but wi 


rather than relaxed stability. From the outset 
10 had handling problems; drag was higher 


(Immodiately left) An Su-20 of the 7 BLB-R, Polish Air 
Force and Air Defence Force at Powidz, 1974, and 
(below left) an Su-20 of 35 Sqn, Egyptian Air Force, 
Katamis AB, in 1981. 


(Below) The standard production single-seat Su-27. 


Ilyushin. Problems remained, but these were eventu: 
ally overcome, anid project T-10 entered production as 
the Su-27 in 1983, though full operational capability 
was not attained unt) 1986, The Lyulke AL-31F tur 
bofans, each rated at 27.558 tb (12 500 kap) max and 
16,755 Ib (7 600 kap) military thrust, retained the osig: 
inal wide spacing, but the original "beaver tail 
between them was replaced by a long “sting”. Wing 

ea was increased, and the formerly rounded tips 
squared off The fins wore 

fe larger, and moved to booms outboard of the 


and given missile rails 


engine nacelles. The cockpit displays were analogue 
but the control column and throttle lovers wore fos 
toned with switches in the first Russian attempt at 
HOTAS. M y, the pilot, seated high 


under a two-piece bubble canopy, had a magnificent 
all-round view. Two more major innovations were n 
quadruplex analogue FBW system and internal {uel 
nkage which, although holding a normal lond of 
28 tb (6 000 kg), could allow a total of 20,723 tb 
30 kg) to be carried in an overload condition. The 
advantages of this wore that external tanks were not 
needed to extend range, while it left all 10 (ater 12) 
hardpoints free for ordnance. For air combat, this was 
initially four R-27ERVET and six 1-27R/T AMS, For 
jose combat, a 30-mm GSh-301 cannon with 150 
rounds was located in the starboard wing root, Radar 
is the NIIP N-001 multi-mode coupled, like tho MiG. 
29, with an IRST and laser ranger. In all, betwoon 
400-500 $u-27s ate belioved to have been delivered to 
the Russian Air Forces, of which only about 200 were 
serviceable at the end of 2000. The Su-27, NATO 
reporting name Flanker B, has spawned many vari 
ants. The first was the fully combat-capable conver 
sion trainer, the Su-27UB Flanker C, Then came the 
Su-27SK export version, with down-graded avionics, 
‘The most important was the Su-27K (OKB designa 
tion Su-33) Flanker D catrier fighter First flown by 
Viktor Pugachev on 17 August 1987, this combined a 
sk-jump takeoff with an arrested landing, and 
entered Navy service in October 1994. It differed fram 
the baseline aircraft in having wing folding and full 
span trailing edge flaps and ailerons; tailplane fold: 
ing, moveable canards and a much shorter ‘sting’, a 


u 


(Above) An Su-27M development aircraft for the Su- 
‘36, but lacking the thrust vectoring intended for the 
definitive fighter. Apart from canards, the $u-35 is 
fundamentally externally similar to the Su-27 (below), 


tailhook and a flight refuelling pi 
uurtently based on th 
is standard Ru: 


be. 24 Su-27Ks are 
dimiral K 


jan practice, fighters carry odd nu 
bers, while interdictionattack aircraft have ev 
numbers. The Su-30 two-seater multi-tole 

and Su-34 are therefore largely outside of the sc 


this work, although they have fight 


1 capab 


in fact the midlife update of Russian Su-27s is to § 
30MK standard, while the AAM fit now consists of R 


738 and R77: 
outside Rus 


As at 000, ni 
operated. ot have orde 
They ate Belarus (25); China (7 
Nocence-built as the J-11 and 28 Su-30M 
(10); India (50) plus 140 Su-3OMKIs with 
thrust-veatoring to be licence-built, Kazakhst 
Syria (14 on order); Ukraine (70); Uzbekistan (31) and 
Vietnam (11). The following data apply to the Su-27, 


end of ait for 
ed Flankers. 


00-plus to be 


uss 


nonstrator with a forwatd 


37 is a ty ghiter de 


Max speed i, Mach 2.35, Max speed lo, Mach 1.14 swept wing, with canard foreplanes and twin out 
Ceiling, 59,058 ft (18 000 m), Rate of climb, 60,000 ward-canted fins Forwatd sweep is 6 method of 
ft/min (305 m/sec). Range (notmal fuel), 1,512 nm enhancing manoeuvrability, although why Sukhoi 
2 800 kin). Bmpty weight, 36,112 lb (16 380 kg), would bother when they are so fat advanced with 
Normal takeotf weight, 51,015 lb (23 140.kg). Span, 48 st-vo is a mys art from the fact that 
ft in (14.70 m), Length, 71 f 11 in (21,94 m), Height, i offers able weight saving. Other puzz! 


19106 in (6,99 m), Whi tt (62.04 m") 


7 area, 668 abound gines 
turbofans as used by th 
Yhrust figure 


Lyla AL-3 


were stated to be Perm D-34F6 
MiG-31M Foxhound, but the 


more closely to 


to leave i 
been far 
ust vector 
ving data are 
‘Max spood hy 

elaitnodd 
Span 


from 
Ing ha 


Mach 
Takeot! weight 
16,70 m) L 


4 000 ig) 


ft 2 in (22,60 m 


‘The Su-27K-1 prototype (above) for the shipboard 
dorivative of the Su-27, the Su-33 (below). 


(Below) The Sukhoi $-37 Berkut technology 
demonstrator. 


‘The Supermarine F.7/30 (below) owed much to the float 
seaplanes designed for the Schneider Trophy contests. 


SUKHOI Su-35 anv Su-37 


Furst flown on 28 June 1988 as the T-10M-1, the Su. 
(Russian Air Force designation Su-27M) is widel 
known as the Super Flanker Designed for increased 
manoeuvrability, the Su-35 has much greater static 
Instability, and uses a quadruplex digital FBW sys. 
em. coupled with moving canard surfaces, which 
caused the brochure ta describe it as a “triplane’ 
Other external differences ate square-topped fins, 
and wingtip pods which house EW kit Power is the 
Lyulka AL-35K rated at 90,885 tb (14 000 ke 
and 17,637 ib (8 000 kgp) military thrust 
awaited ‘glass cockpit" finally ¢ 
and the production aircraft is expected to fea 
addestick contoller. Two radars are reported to b 
contention ~ the NIIP'N-011 and the Phazotran 


USSR 


nerged 0 


PH — both with phased array antennas. These will 
both give @ maximum search of 216 nm (40¢ 
km), track up to 20 targets, and engage six simulta 
neously, The number of hardpoints has b 


increased to 14, giving outstanding combat per 
lence. Super Flanker was followed by the 
flown by Eugeny Frolov on 2 April 1996. TE 
tally a Super Flanker powered by two th 
ing Lyulka AL-37FU turbofans 
515 kgp) max and 18,740 Ib (8 
t Thrust vectoring allows “im 


SUPERMARINE Tyre 224 


UK 


tion F7/30 an 
anine to build | 
Des 
J Mitchel 


20 for a single-seat 
first alrcratt intend. 
\der the direction of 
(or Drawing) 224 
jain Ai 
construction (along 
ne alzoralt 
we gained with 
artic 
contests. the Type 224 
n with fabri 
of the mainspar and of the tail sustaces Its 
600 hp Rolls-Royce Goshawk II engine had an evapo- 
rative cooling system, which was to prave to be a majot 


land and Blackburn), an order for 
Based on exper 
float seaplane 


din 19: 


netal con covering of 


twason for the eventual failure of the Type 224 to gain 
acceptance. Armament comprised (wo 0.303-in 
77mm) guns in the fuselage and one in each mata: 


wheel fairing. First flown on 19 February 1934, the Type 

4 tailed 10 achiove mates. and, 
after a prolonged soj RAB Farnborough, 
went to the AKAEE and eventually ended its days as a 
gunnery target. Max speed, 228 mph (967 km/h) at 
15,000 ft (4570 m) Time to 15,000 ft (4 570 m), 9.5 min 
38,800 ft (11 825 m). Empty weight, 3,422 Ib 
Loaded woight, 4,743 lb (2 181 kg) Span, 45 
13,97 m). Length, 20f 5) 7m). Height (tail 


up), 11 ft 11 Jn (3,63 zn) Wing area, 295 aq ft (27.40 m’) 
SUPERMARINE 

SPITFIRE I, I & III UK 

In succeraion to the Type 224, Reginald Mitcholl and 

team developed the single-seat fighter theme dus 

9 1934 as the elegant Type 300. An all-metal can 

monoplane with a retractable, narrow-track 

arriage and enclosed cockpit, the Type 300 wa 

dered a glo ptototype by the end of the year 

Power was a Rolls-Royce PV} ne 


was to enter production a 
ing 1935, an armament of aight 

).303-n (7.7-mm) machine guns was adopted. The lype 
300 flow on 5 March 1936, by which time the name 
had been chosen, Production commenced at 

pitfive I thre months later, this being powered by 

a 1,000 hp Morlin 1! or I} 12-cylinder Veetype engine 


‘The Spittire prototype in August 1936 (below) after 
boing fitted with « modified rudder. 


(Immediately below) Ex-RAF Spitfire IA for Portugal's 
Esquadrilha XZ, Tancos, 1943, 

(Bottom) Spitfire IIA of No 41 Sqn, RAF Hornchurch, 
December 1940. 
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Key to Supermarine Spittire | 


1 Starooar navigation int 
arn 


4 Aeron mass batance weghts 

5 Outboard Browning 0303-7. 

Outboard srerurton tanks 350 vounds 
argu 

17 Alen beorank rings contd 

{8 Contras pa af Browning 30-0 (77 
wm manne gus 


40 Starboard sat ralng 2092 "9 

11 Rap bychauke jack 

12 Starboard ewes ony 

13 inbaara Browrang 0303-0 (77 -ney 
rage gn 

14 inooarc anerton tans 50 


15 Machure gun barels 
18 Macro gun pots patched 
17 De Hoviand Yvee-bades 


rable pitch 


Spitfire Is of No 65 Sqn (above), up from RAF 
Homchurch shortly before World War IL. 


and the first series aircraft flying on 14 May 1938. Ser 
vice use began in August of that year and production of 
the Spitfire I totalled 1,567, of which 30 were fitted with 
‘twin 20-mm cannon in place of four of the machine guns 
during 1940, With cannon, these became known as Mk 
TBs, the eight-gun version then becoming the Mk LA 
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A Spitfire I of No 19 Squadron (above) displays colours 
‘and markings typical of the Battle of Britain. 


Witha 1,175 hp Merlin XI engine and various minor im 
provements, the Spitfire Il followed the Mk from June 
1940, production totalling 751 Mk ITAs and 170 Mk IIBs 
A more comprehensive improvement of the basic ait 

frame emerged in March 1940 as the prototype Mk IIL 
this having a reduced wing span, a Merlin XX engine 
and a retractable tailwheel. Plans to produce 1,000 Spit. 
fire Ills were superseded when the Mk V was intro- 
duced, one Mk V being converted as a second Mk IIT 
prototype with @ four-cannon armament The following 
data relate to the Spitfire IA. Max speed, 346mph 


(Above) The Spitfire 1A in its standard series form. 


(557 kevh) at 15,000ft (4570m). Time to 15,000f 
(4570 m), 6.85 min, Ceiling, 30,500 ft (9 295 m). Range, 
690 mis (1 014 km). Empty weight, 4.517 lb (2 049 kg) 
Loaded weight, 5.844 1b (2651 kg). Span, 36 ft 10in 
(11,23 m). Length. 29 ft 11 1m (9,12 m). Height, 12 ft 734 1n 
(3.86 m). Wing area. 242 sq ft (22.48 m") 
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28 Generator 
29 Main engine mounting sub-h 
30 Starboara whee tring 

an 

2 Carburetor ae ions 
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85 Upper 


153 Tore ws 


185 Por manwhe 


{man weary wre 
146 Vertis of cocker 


146 Undweatiage postion cial 


undercarriage pct 1 
152 Maat og ho 


154 tant ang 


A Spitfire IIA of No 65 Sqn ( 


designated as "East Indic 


Lindsey in July 1941, this being one of three 


Spitfire Ill in its original form, March 1940. 


SUPERMARINE 
SPITFIRE V & VI 


flown in Decem! 


(above) at RAF Kirton-in- 


‘Squadrons. (Below) The 


Installation in a Mk I airframe of a 
engine with a combat rating of 1.470 hp at 9,250 ft 
(2820 m) resulted in the Spitfire V, a prototype being 

1940, Production of this version c 


185 bp Merlin 45 


A clipped-wing Spitfire VB (above) from the Air 
Fighting Development Unit, RAF Duxford, 


(Above) The standard Spitfire VC and (below) a Mk VB 
in service with No 92 Sqn at RAF Biggin Hill, 1941, 


the Spitfire was to total 6.487, in addition to about 150 
Mk I and II conversions, Of the total, 94 were Mk VAs 
with elght-gun armament, 3,911 were Mik VBs with two 
20mm cannon and four 0303in (7.7-mm) machine 
guns, and, apart from 15 reconnaissance examples, the 
remaining 2,467 were Mk VCs with four-cannon arma 
ment. Service use of the Mk VB began in March 1941, 
many later having their wings "clipped to improve 
low-altitude handling, span being reduced to 32 ft 2 in, 
(9,80 m), To optimise the Mk V for low-altitude opera 
tions, Merlin 45M, 50M and 55M engines were progres 
sively introduced, aircraft so powered becoming LF Mk 
‘VBs, while the mediumaltitude F Mks VA, VB and VC 
could use the Merlin 45, 46, $0, 50A, 55 or 56, Another 
change in wing span, increasing to 40 ft 2 in (12,24 m), 
was associated with introduction of the Spitfire VI 
Which hada 1,415 hp Merlin 47 engine and an early type 
of pressure cabin. In other respects, the Spitfire VI 
(sometimes HF Mk VI) used the Mk VB airframe. De: 
liveries of the Mk VI began early in 1942, and 100 of this 


(immediately below) A Spitfire VB with No 133 "Eagle" 
Sqn, RAF Biggin Hill, 1942, and (bottom) a Mk VC of 
107th Sqn, 67th Recce Group, USAAF, Membury, 1943 
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‘The Spitfire VI prototype (above) featured long-span 
wings, a pressure cabin and Merlin 46 engine. 


version were built. The following data relau 
fire VC, Max speed, 374 mph (602 km/h) at 13.000 ft 
(3.960 m). Tune to 20,000 ft (6 100 m), 7.5 min. Ceili 

97,000 ft (11 280m), Range, 470 mis ( 
weight, 5,100Ib (2312 kg). Loaded weight 
(3.078 kg). Span, 36 ft 10 in (11,23 m). Leng 
(9.12 m). Holght, 12.ft 724 in (3,86 m) 


theSp 


SUPERMARINE 
SEAFIRE I, I & III 


UK 


‘A Hooked Spitfire VB (above) with A:frame hook, used 
{for first trials aboard HMS Ilustrious, January 1942. 


Inresporise to the Admiralty interest in a "Sen pitti 
Supermarine prepared designs in January 1940 for ai 
adaptation of the Spitfire I with an arrester hook (and a 
folding wing option) for shipboard operation. RAP 
noods for the Spitfire took precedence and, in conse 
‘quence, the first "Hooked Spitfire", a modified Mk VB. 
did not ly until January 1942, A second conversion in 
troduced catapult spools and strengthened undercar 
Hage, In addition to the A-frame arrester hook, and 
these prototype conversions were rettospectively des 
ignated Seaftre !and fl, From eatly 1942, the Royal Navy 
took delivery of 166 Seafire IB conversions of Spitfire 
VBs, modifications being limited ter hook and 


A. rt 


‘The Seafire III (above, with wing-fold dotted) and a 
Seafire 1IC of No 801 Sqn from HMS Furious, 1942. 


ICs 
strengthened under 
altitude per 
the 1,645 hp 
opeller, the accompany 
to L Mk IC. Post-pro- 
one vertical 

he PRL MkII, later 
g snd LR Mk IIC for these 
camera-equipp g to engine. In 
November 1942, a Seafire IIC was fitted with folding 
wings as a pro i the Mk Ill which differed in 
19 the 1.470 hp Merlin §5, The folding-wing Seafire 
10 reach the Royal Navy in June 1943, produc 

4 Cunliffe-Owen) totalling 1,263 
(melding 1,031 LF Mk Is with 1.585 hp Merlin 5Ms 
and 129 two-camera PR Mk Ills). The following data 
apply to the LF Mk III. Max speed, 348 mph (560 km/h 
‘at 6,000 ft (1 830 m). Time to 5,000 % (1525 m). 1.9 
Ceiling, 24,000 ft (7.315 m), Range (with external tank), 


Merlin 32 with four-bladed 
ing designation being chan 


duction modifications in 1943 
e camera to} 


rod 


513 mls (825 km). Empty weight. 6,204 lb (2814 kg) 
Loaded weight, 7,640 lb (3465 kg). Span, 36ft 10in 
(11,23 m). Length, 30f 2% in (9.21 m), Height, 11f 
52 in (3,49 m). Wing area, 242 9q ft (22.48 m’) 
SUPERMARINE 

SPITFIRE IX & XVI UK 


A standard production Spitfire IX (above) serving in 
1943 with No 64 Sqn trom RAF Fairtop. 


While Supermat 
fires VII anc 
percharged 
taken of this improved pow 
ve 


fas engaged in evolving the Sp 


9s engine, advantage Was 
plant to mate it with a Mk 
nitframe and thus introcluce an enhanced-pertorm: 
ance Spitfire e. The result was the 
interim Spitfin powered Mk VC air 
frames serving as prototypes early in 1942, and demon: 
strating a 10,000-ft (3.050-m) gain in fighting altitude 
and a 70 mph (113 knv/h) increase in maximum speed 
Production of the Mk IX totalled 5,656 aircraft (plus 282 
Mk V conversions), service introduction commencing 
in July 1942. Differing altitude ratings distinguishod 
the Merlin variants used in the LF Mk IX (Merlin 66), F 


o-paed 


A Spitfire LF Mix IX (above) restored in Italian air force 
markings of 1946. (Below) A clipped-wing Spitfire F Mic 
XVIE of the Central Gunnery School, 


Mk IX (Merlin 61 or 63) and HF Mk IX (Merlin 70), Some 
Mk Xs were flown with clipped wings and later modifi 
cations introduced (not simultaneously) a broad-chord 
rudder with pointed tip, a cut-down rear fuselage with 
‘nd vision canopy, extra fuel, bomb racks and a 

al carburettor filter, Similar to the Spitfire 1X, the 
LF Mk XVI was powered by a US-built Packard Merlin 
266, and 1,054 Joliverod from October 1944, most 
having the clipped wings, Like the Mk IXs, later Spitfire 
LF Mk XVIs had the new rudder, cutdown rear fu 
lage, and, in 1945, an "E" wing armamont of two 20-mm 
of in the outer bays and two O.6-in (12,7-mm) 
achine guns in the inner bays. The following data ro 
fer to the F Mk IX. Max speed, 408 mph (657 km/h) at 
25,000 ft (7 620 m). Time to 20,000 ft (6 100 m), 6.7 min, 
eiling, 43,000 ft (13 105 m). Max range (external fuel), 
980 mis (1 577 km). Empty weight, 5,634 Ib (2 566 kg), 
Loaded weight, 9,500 lb (4.309kg). Span, 36 ft 101n 
H1 ft 1 in (9,47 m), Height, 12 tt 76 in 


(11,23 m). Length, 
(3,86 m). Wing area, 242 sq ft (22,48 m’), 


tf} 


ths — 


Spitfire IXC (above) and a restored Mk XVI (below) as 
displayed on the Spitfire’s 40th anniversary. 


SUPERMARINE 
SPITFIRE VII & VIII 


Converted from a Mk V airframe, the Spitfire VIE 
prototype (above) featured a retractable tailwheel 


More oxtonnively modified versions of the basic Spitfire 
airframe intended specifically for the two-stage Mertin 
60 series engine were being while the MkIX 
was committed lon with this power plant a 
an interim model. This development Jed to the Spitfire 


Vil high-altitucte fighter and the Spitfire VII general 
purpose fighter, which shared features other than the 


former's pressure cabin. Extended wingtips were 
standard on the 140 Mk Vils, but were an option on the 
Mk VIII, ater examples of the latter adopting such "Mk 


IX" features as the bi 
bomb racks and “E" wi 


oad-chord rudder, cut-down tea 
1G armament. The 


fuselage 


Splendidlly restored in Italy in 1982, this Spitfire VITT 
flew in Burma with No 17 Sqn in 1944-45, 


(Above, top) Spitfire IXC as preserved by SAAF 
Museum in 40 Sqn markings. (Second top) Mk IXC of No 
3A1 (Free French) Sqn. (Second above) Spitfire HF Mk 
Vil of No 131 Sqn. 1943, (Immediately above) An F Mk 
VIII of No 549 Sqn, RAF, at Darwin in 1944 


‘The pressurisod Spitfire HF Mk VII (above) 


Spitfire VII entered 
erlin 6 


September 1942 with a 
ot (HF Mk Vil) 1.478 hp Merlin 71 
Ip totalled 1,658 aircraft and in. 
Mk VIII (1,565 hp Merlin 61 or 1.710 hp Mer 
lun 63), LF Mk VIII (1,705 hp Merlin 66) and HF My VItt 
(1,655 hp Merlin 70). The Spitfire VIN was first intro: 
duced in mid-1943 in the Middle East. The following 
data refer to the F Mk VIL Max speed. 408 mph 


SUPERMARINE 


—. 


A Spitfire VIII prototype (above) displays the first tear 
drop canopy applied to a Spitfire. 


(657 kmh) at 
(6100 m). 
range (external 
weight. 5800 Ib 

167 lb (2523 kg) 
Sl ft Bis in (9,54 m) 


area, 242 5@ ft | 


25,000 ft (7.620 m). Time to 20,000 1 
‘Omin. Ceiling, 43,000 ft (13 105 m). Max 
fuel), 1,180.mis (1900km), Emo 
(2630kq). Max loaded weigh 
Span, 36 ft 101m (11,29 m). Length, 
Height, 12 ft 7441n (3,86 m). Wing 


SUPERMARINE SPITFIRE 


FLOATPLANE UK 


‘The third of the Spitfire VB floatplanes (above) while in, 
the Middle East in early 1944, 


The idea of ac 


rn 5 8 float 


in 1940, at the time 


f the German inva: 


jon of Norway, and a teal mstallation wax made by 
Supermarine of a Spitfire 1 on floaty from a Blackbur 
Roc: This was not flown, but, during 1942, Folland Air 
raft built a pait of floats to Supormarine dosign and ft 


ted them to a Spitfire VB which use 
peller for flight testing. This ai 
umilar conversions were based on the Groat Bitter 
aynt, for a short period in late 1943, after the 
nment of plans to hase them on an island in the 

chain to attack enemy transport aircraft 
7 Greek garrisons, but. no operational sorties 


rb 
cafe act tw 


Dodecane 
appl 


‘The sole Spitfire IX floatplane (above and below) as 
tested at Beaumaris in mid-1944. 
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were flown, Folland also modified one Spitfire IX as @ 
floatplane before the programme ended in 1944. The 
following data refer to the Spitfire VE floatplane. Max 
speed, 324 mph (521 kan/h) at 19.500 ft (5 945 m). Time 
to 25,000f (7625m), 123min, Ceiling, 33.400 
(10 180 m), Empty weight, 6,014 lb (2 728 ka). Loaded 
weight, 7,580 Ib (3.440 kg) Span, 36 fe 10 in (11,23 m). 
Length, 36 ft 4 in (10,76 m). Height, 13 ft 10 in (4,22 m) 
Wing area, 242 sq ft (22.48 my) 


SUPERMARINE SPITFIRE XII 


Early in 1940, two prototype Spitfire airframes were 
ordered tobe powered by the new 1,736 hp Rolls-Royce 
Griffon 1B engine, the designation Mk IV being initially 
applied and an order for 750 having been placed by the 
time the first of the prototypes flew on 27 November 
1941. Early in the following year, the designation was 
changed to Mic XX to avoid confusion with the PR MkIV 
designation that had meanwhile been applied to the 
Spitfire I ‘Type D photo-reconnaissance aircraft. After 
testing a six-cannon mock-up installation, the Mk XX 
became the prototype Spitfire XII in which guise it first 
flew on 24 August 1942, Features of the Mk XI inclu 

the low-altitude Griffon II or IV engine with the same 
rating 4s the Griffon UB in the prototype, a four-bladed 
propeller, "C-type wing armament, broad-chord ruc 
der, and, after the first few, retractable tailwheel and 
clipped wings. The Spitfire XIl entered service in 194: 
ut only 100 were built and these used airframes that 
had been initiated in production as Mk VCs, Max 
speed, 393 mph (692 km/h). Time to 20,000 fr (6 100 m), 
6.7 min. Range (with external tank). 493 mis (793 km) 
‘Empty weight, 5,600 lb (2 640 kg). Max loaded weight 
7,400 lb (3.387 kg). Span, 32 ft 7in (9.94 m). Length 
31 £010 in (9,70 m), Height, 11 f¢0 in (3,35 m). Wing area, 
231 5q ft (21,46 m’). 


UK 


speed supercharged Griffon 60 series engine, served to 
test various features (some of which. including a 
prop, were not adopted for service use). In pro 
ction form, the Spitfire XIV emery h a 2,035 hp 
Gniffon 65 engine, a five-bladed propeller, a lengthened 
nose and larger radiators and vertical tail Eatly aitcraft 


‘The original Gritfon-engined Spitfire IV (above) in Mk 
XII form and (below) a series Mk XII with bomb, 


SUPERMARINE 
SPITFIRE XIV & XVIII UK 


Like the Mk XII that preceded it, the Spitfire XIV was 
essentially an interim stage in the development of the 
Gniffon-engined fighter, While the definitive refine 
ment of the Spitfire with this engine was eventually to 
emerge as the Mk 21, the Mk XIV, which entered ser 
vice in January 1944, was based on the Mk VIII air 
frame, six of which, fitted with the two-stage, two 


A Spitfire XIVE trials aircraft (below) with tear-drop 
‘canopy and cut-down rear fuselage. 


wee = 


A sorles production Spitfire XIVC (above) while on taxt 
‘at the ARAEE Boscombe Down, July 1944 


had two 20-mm cannon and four 0,303:1n (7,7-mm) 
machine guns, but the “E”-wing armament, substitut 
ing a pair of 0.5-in (12,7-mm) guns for the quartet of 
smaller-calibre weapons, was later standardised. The 
cut-down rear fuselage also became standard and 
many Mk XIVs were eventually flown with clipped 
wings for low altitude operations. A total of 957 Spitfire 
XIVs was built (these including » number of FR Mk 
XIVs for the fighter reconnaissance role), Production 
‘gave way in 1944 to the Spitfire F Mk XVIII (200 built) 
and FR Mk XVIII (100 built). These differed from the Mk. 
XIV in having the enlarged vertical tail (adopted with 
the FR Mk XIV), a lengthened fuselage. strengthened 
wing and undercarriage, and increased fuel capacity 
Deliveries began mid-1945, and the Spitfire XVIlls 
served postwar in the Midelle and Far East. The follow: 
ing data relate to the F Mk XIV. Max speed, 448 mph 
(721 km/h) at 26,0008 (7925 m). Time to 20,000 ft 
(6100 m), 7.0 min. Range (with external fuel), 850 mls 
(1.368 km), Empty weight, 6,6001b (2994 kg) Max 


Spitfire FR Mk XVIII (below) showing the rear-fuselage 
camera installation of this variant, 


(Above, top) Spitfire XII with Griffon IV engine serving 
with No 41 Sqn, 1944, (Second top) A Mk XIV flown by 
CO of No 610 Sqn on “anti-Diver” patrols from Lympne, 
1944. (Second above) An FR Mk XVIII, No 32 Sqn, in the 
Suez Canal Zone, 1947-48. (Immediately above) An FR 
‘Mk XVIII with No 208 Sqn, 1950. 


loaded weight, 8,600 1b (2 856 kg). Span, 36 ft 101n 
(12,23 mn). Length, 32 ft 8 1n (9,96 m). Height, 12 ft 74 10 
(3.86 m). Wing aren, 242 #q ft (22,48 m’), 


‘The original Spitfire F Mk XIVE (below), 


UK 
‘The development of versions of the Spitfire with Griffon 
engines and, eventually, modified wings. was paral 
Jeled by the introduction of Seafire variants to succeed 
the Merlin-engined Mks!, land Ill. To avoid confusion, 
the Gniffon-engined Seafires used mark numbers that 
did not duplicate those of Spitfires. Powered by a 
1.750 hp Griffon VI, the Seafire XV was based on the 
Seafire Ill airframe with features of the Spitfire XII 


First prototype of the Seafire F Mk XV (below) soon 
after completion at the end of 1943. 
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Seafire F Mk XVII (above) from No 899 Sqn on HMS 
‘Hunter, showing tear-drop hood and sting” hook. 


engine installation. Delivery of 364 Seafire F Mk XVs 
began in September 1944, the majority having "sting 
type arrester hooks at the base of the (enlarged) rudder 
Production then switched to the F Mk XVII which, like 
the last few F Mk XVs, featured a cut-down rear fuse 
lage. It also had a curved windscreen, provision for 
wing ordnance and a longer-stroke undercarriage. Pto- 
duction totalled 232, some having a two-camera in 
stallation in the rear fuselage, The following data relate 
to the Seafire XV, Max speed, 383 mph (616 km/h) at 
13,500 ft (4 115 m). Time to 20,000 ft (6 100 m), 7.0 min, 
Ceiling, 35,500ft (415m) Range (internal fuel) 
430 mis (692 km). Empty weight, 6.200 b (2 812 ka) 
Loaded weight, 8,000 1b (3629 kg). Span, 36 ft 10in 
(11,23 m). Length, 32 fe 3 in (9,90 m). Herght, 10 fe 8's in 
(3.26 m). Wing area, 242 sq ft (22,48 m") 


SUPERMARINE 
SPITFIRE 21, 22 & 24 


UK 


Spitfire F Mk 21 three-view drawing (above) with the 
definitive wing and four-cannon armament. 


‘A series Spitfire F Mk 21 (above) compared with the 
F Mk 22 (below) with a tear-drop hood, 


‘The first and (illustrated above) second prototypes of 
the Spitfire 21 retained the original wing, 


‘The definitive Griffon-engined Spitfire emerged in late 
1942 as the prototype Mk 2t which had originally been 
ortlered as the second prototype Mk {V. Featuring a 
new wing with enlarged ailerons, revisedtip shape and 
increased area, the Spitfire 21 (for which the name 
Victor was used for a time) was powered by a 2,035 hp 
Griffon 61 (later supplanted! by the 2,375 hp Griffon 64) 
driving a five-bladed propeller, possessed enlarged 
fuel capacity, featured increased undercarriage track 


(Immediately below) Spitfire F Mk 22 of No 91 Sqn, RAF 
‘Manston, 1945, (Second below) Spitfire F Mk 24 serving 
in Hong Kong in 1950 with No 80 Sqn, (Bottom) A 
Seafire FR Mk 47 of 800 Sqn aboard HMS Triumph 
during the Korean War. 


and carried an armament of four 20-mm cannon, The 
prototype Mk 21 flown on 4 October 1942, anda second 
flown on 24 July 1943, initially had the standard Spitfire 
wing with extended (“high altitude") tips. Production 
was to total 120 aircraft, service use commencing in 
April 1945, but early handling problems prevented 
rapid deployment. Production continued with the Spit 
fire F Mk 22, which had the cut-down rear fuselage and 
rearview hood, anid a revised electrical system, Produc- 
tion of the F Mk 22 totalled 287 aircraft. The F Mk 23 
was intended to have a wing of improved laminar flow, 
development being discontinued, and the ultimate 


SUPERMARINE 


A Spitfire F Mk 24 (above) after transfer from No 80 Sqn 
RAF to the Hong Kong Aux AF in 1956. 


Spitfire emerged as the F Mk 24. This differed from the 
F Mk 22 in having two auxiliary fuel tanks in the rear 
fuselage and — like final production F Mk 22s ~ an en 
Jarged tail unit similar to that of the Spiteful. Fifty-four 
Mk 24s were built. and, together with 27 converted F 
Mk 22s, were delivered between April 1946 and March 
1948, The following data relate to the F Mk 21. Max 
speed, 454 mph (731 kan/h) at 26,000 ft (7925 m). Time 
t 20,000f (6100m), 8.0nun Ceiling, 49,5001 
(122601). Empty weight, 6.9001b (3130 kg), Max 
loaded weight, 9,2001b (4173kg). Span, 36 ft 11n 
(11,25 m). Length, 32 8in (9,96 m). Height, 13 (¢ 6 in 
(4.11 m). Wing area, 244 sq ft (22,67 m’) 


SUPERMARINE 
SEAFIRE 45, 46 & 47 


Effectively a navalised Spitfire F Mk 21, the Seatire F Mk 
45 appeared in 1945 and was similarly powered by the 
Rolls-Royce Griffon 61. The F Mk 45 had the sting’ 

type arrester hook of the Seafire XV and, lacking any 
form of wing folding, was used primarily from share 
bases for training, Of 61 built, at least three were flown 
with contraprops (on Griffon 85 engines) to overcome a 
tendency to swing on take-off, and this type of propeller 
was standardised on the F Mk 46, which had larger tail 
surfaces (similar to those of the Spitfire 22 and 24) and 
cut-down fuselage with all-round vision canopy, The 
‘engine was the Griffon 87 ot (in one example) 88, and 24 
P Mk 465 wore built during 1945-46, Finally, anew type 
of wing fold was developed for this Seafire series, with 
the outer panels (only) hinged upwards outboard of the 
four 20-mm cannon armament, and, eventually, 
hydraulic power folding. Designated Seafire F Mk 47, 
this variant also featured increased fuel, and produc: 
tion totalled 90 during 1946-47. The F Mk 47 was simi: 
larly powered to the preceding F Mk 46, some examples 
of both marks having cameras in the rear fuselage as FR 
Mks 46 and 47. Service use of the Seafire 47 ended! in 
1952, after operations in the Korean conflict. The follow: 
ing data refer to the F Mk 47. Max speed, 452 mph 
(727 km/h) at 20,500 ft (6250 m), Time to 20,000 ft 


UK 


‘The fifth production example of the Seafire F Mk 45 
(above) and a drawing of the FR Mk 47 (below). 


SUPERMARINE, 


‘The second series Seafire F Mk 46 (above), production 
of which totalled only 24, and an FR Mk 47 (below) of 
‘No 1833 Sqn, RNVR, Bramcote, in 1954, 


(6100 m), 4.9 min, Ceiling, 43,100 fe (13 135 m). Max 
range (with external fuel), 940 mis (1 513 km). Empty 
weight, 8,6801b (3937kg). Max loaded weight, 
12,630 lb (5 684 kg). Span, 36 ft 11 in (11,25 m). Length, 
34 ft 4 in (10,46 m). Height, 12 ft 91m (3,88 m). Wing 
area, 243.6 2q ft (22,63 m*) 


SUPERMARINE SPITEFUL UK 


‘Anew laminar-flow wing mated to a Spitfire XIV 
fuselage produced the prototype Spiteful (above) 


Conceived as a successor to the Spitfire, the Type 371 
was projected from November 1942, initially mating a 
laminar flow wing with a Griffon-engined Spitfire XIV 
and progressively embracing a new fuselage. Three 
prototypes were ordered to Specification F.1/43, which 
was written around the project, and the first of these 
flew on 30 June 1944, This prototype comprised a Spit 
fire XIV fuselage with the new wing, a 2.095 hp Rolls- 
Royce Griffon 61 engine and an armament of four 


‘The series Spitoful F Mk XIV (above) and the third 
prototype Spiteful in definitive form (below). 


‘The first series Spiteful F Mk XIV (above), of which 
variant only 19 examples were built. 


20-mm cannon. Named Spiteful, the second prototype 
flew on 8 January 1945 with the new fuselage, an all: 

round vision cockpit canopy and a 2,375 hp Griffon 69 
driving a five-bladed propeller. Production orders were 
placed for 188 Spitefuls, but only 16 were flown of 19 
built or partially-completed (from April 1945) as the end 
of World War If and the advent of the jet fighter termi 

nated plans for RAF \sse of the Spiteful. The designation 
F Mk 14 was appliod to the Gritfon 69- powered Spitetul 

the proposed F Mk 15 had either the Griffon 89 or 90 
with a shcbladed contraprop, and a single F Mk 16 had 
‘4 Griffon 101 with a three-speed supercharger and five- 

bladed propeller. The following data apply to the Spite- 

ful F Mk 14. Max speed, 483 mph (777 km/h) at 26,000 ft 
(7.925 m). Time to 20,000 ft (6 100 m), 4.9 min. Ceiling, 
42,000 ft (12 800m). Range (clean), 564 mis (908 km). 

Empty weight, 7,350 lb (3.334 kg). Loaded weight, 

9,950 lb (4.513 kg). Span, 35 ft 0 in (10.67 m). Length, 

J2N Win (10,03 m). Height, 13 fe § in (4,08 m). Wing 
‘area, 210 sq ft (19,51 m’). 


SUPERMARINE SEAFANG 


‘The Seafang F Mk 32 (second prototype, below) was 
the ultimate development of the Spitfire design. 


(4740 kg). Span, 35 ft 0in (10,67 m). Length, 34 ft 1in 
(10,39 m), Height, 12f 6¥%in (3,82m). Wing area, 
210 5q ft (19,51 21°) 


SUPERMARINE ATTACKER UK 


Conceived in the samme month that the Spiteful entered 
flight test and mating that fighter’s laminar flow wing 
(with radiators removed) with a new fuselage andl tail, 
the Type 392 was powered by the new Rolls-Royce 
RBI turbojet which was to enter production as the 
Nene, Three prototypes were ordered in August 1944 of 
Which two were to be navalised. The first prototype 
was covered by Specification E.10/44 andthe navalised 
‘examples by E.1/45. The first prototype flew on 27 July 
1946 with a 4,300 tb st (1 950 kgp) Nene, but «5,100 tb st 
(2313kgp) Nene 3 (or Mk 101) was later standardised 
for the E.1/45 prototypes ~ the first of which was flown, 
on 17 June 1947 ~ and for subsequent production air- 
craft which were designated Attacker F Mk 1. The 
naval prototypes were fitted with A-frame arrester 


Completed late in 1945, the first Seafang F Mk 31 
(above) had non-folding wings. 


Development of a navalised Spiteful was pursued 
during 1948 to Specification N.5/45, and a contract was 
placed for two prototypes and 150 series aircraft, the 
name Seafang being assigned. A Spiteful FMk15 witha 
“sting’”-type arrester hook was tested early in 1945, and 
the Seafang prototypes flew in the following year. One 
of these represented the production Seafang F Mk 31 
with Griffon 61 engine and a long-stroke undercarriage, 
but non-folding wings. The other represented the Sea 

fang F Mk 32 with a Griffon 89 engine with contraprop, 

and upward-folding wings. Armament comprised four 
20-mm cannon and provision was made for carrying a 
pair of 1,000-Ib (454-kg) bombs or six 300-tb (136-kg) 
rockets. After completion during 1946-47 of 10 Mk 31s, 
and six Mk 32s (some of which were never flown) pro- 
duction was cancelled. The following data refer tothe F 
Mk 32, Max speed. 475 mph (764 km/h) at 21,000 ft 
(6 400 m). Max climb, 4,630 fe’min (23.5 m/sec). Ceiling, 

41,000 ft (12 500 m). Range, 393 mls (632km). Empty 
weight, 8,000 Ib (3629 kg). Loaded weight, 10,450 Ib 


A drawing of the Attacker F Mk 2 (above) and the first 
prototype (below), evolved as a “Jet Spiteful”. 


SUPERMARINE 


hooks and long-stroke undercarriages, but folding 
outer wing panels and full navalisation were applied to 
the series model ordered in September 1948, and fest 
flown on 5 May 1950, Forty-three Attacker F Mk is and 
16 FB Mk 1s (with provision for two 1,000-1b/454-kg 
bombs or four 60-1b/27-ku rockets) were followed by 84 
FB Mk 2s with the Nene 102 engine. A further batch of 
36 "cle-navalised” Attackers was built for the Pakistan, 
Air Foree. The Attacker had a gun armament of four 
20-mm cannon and entered Royal Navy service in 
‘August 1961, being retained until 1954 and then flown 
for two more years by the Volunteer Reserve, The fol 
lowing data relate to the FB Mk 2. Max speed, 590 mph 
(949 kavh) at sea level and 38 mph (866 km/h) at 
30,000 f (9 150 m). Time to.30,000 ft (9 150 m), 6 66 mun 
Calling, 45,000 ft (13715 m). Range (with overload 
tank), 1,190 mis (1915km). Empty weight, 9.910 Ib 
(4495 kg). Max overlond weight, 17,350 Jb (7 870.kg). 
Span, 36 ft 11 in (11,26 m). Length, 37 ft 6in (11.43 m) 
Height, 9f Win (302m). Wing area. 2264 sqh 
(21,03 m'). 


‘An Attacker FB Mik 2 (above) of No 803 Sqn, HMS Eagle 
in 1953, and a bomb- and rocket-armed FB Mk 2 (below) 
‘carrying a belly fuel tank. 


SUPERMARINE Tyres 510 & 535 UK 


During 1946, in response to a contract to build two pro: 
totypes of a single-seat high-speed fighter to Specifica: 
tion E.41/46, Supermarine combined sweptback wing 
and tail surfaces with what was essentially an Attacker 
fuselage to create the Type 510. This retained the Rois: 
Royce Nene 2 engine and tailwheel undercarriage of 
the Attacker, and the first prototype was flown on 29 
December 1948, No armament was fitted, but provision 
was made for four wing-mounted 20mm cannon. The 
second prototype, designated Type 628, flew in similar 
configuration on 27 March 1950, and, on 8 November ot 
that year, the Type 510, fitted with an Attacker-style 
‘A-frame arrester hook. made a series of landings and 
takeoffs from the carrier HMS Ilustrious. Later, the 
fist aircraft (now redesignated Type 517) was fitted 
with a movable rear fuselage permitting the incidence 
of the integral tailplane to be varied. Mean: 


Supermarine’s first swept-wing jet prototype (below), 
the Type 510 was based on the Attacker. 


One of the 36 “de-navalised” Attackers (above) 
supplied to the Pakistan Air Force. 


The Type 535 (above) was an extrapolation from the 
original Type 510 design (below) 


=P Sein) 
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while, the Type 528 was fitted with an afterburning 
version of the Nene, a lengthened nose and a tricycle 
undercarriage as the Type 536, flying in this form for 
the first time on 23 August 1950, and providing the 
basis for the development of the Swift. The following 
data rolate to the Type 610. Max speed. 610mph 
(982 kav) at 36,000 (10.975 m). of Machw0,924 
630 mph (1014 km/h) at 10,000 (3060m), or 
Mach0.86. Loaded weight, 12,200 lb (5 534 kg). Span, 
31 1. BN3 in (9,66 ngth, J fe in (11.61 m). Height. 
fr Obs ng area, 273 sq ft (25.96 1") 


SUPERMARINE SWIFT 


Second prototype of the Swit F Mk 1 fighter (above) 
‘which introduced the Avon engine. 


Evolved from the Types 510 and $36 as a fully oper 
ational fighter. the Type 541 closely resembled the 
latter, and two pre-production examples were ordered 
on 9 November 1950, with an initial production contract 
for 100 aircraft following a few weeks later, To be 
named Swift, the new fighter substituted a 7,000 Ib st 
(3.175 kgp) Rolls-Royce Avon RAT axial-flow turbojet 
forthe centrifugal-flow Nene 2, armament consisting of 


‘The first Swift F Mk 1 prototype (above) and a trials 
F Mk 4 (below) which introduced an all-lying tailplane 
and “eye-lid” tailpipe. 


two 30-mm cannon in the lower front fuselage. The pre 
production aircraft flew on 1 August 1951 and 18 July 
1952, and the first production Swift F Mk 1 followed on, 
25 August 1952 This entered RAF service on 13 
February 1954 with a 7,500 tb st (3.402 kgp) Avon 105, 


‘The Swift FR Mk 5 (below), and a preserved example 
(above) in the markings of No 79 Sqn, RAP, 


Attor 18 F Mic1s, production switched to the F M2 with 
increased wing chord and four 30mm cannon, 17 
Swifts being built to this standard, Numerous handling 
problems were encountered with these early Swifts, re 
Sulting in a series of modifications and curtailed pro 
duction. This included 25 F Mk 3s with 9,500 Ib at 
(4.310 kgp) afterburning RA7R Avon 108s, 94 FR Mk 6s 
with cameras in a lengthened nose, dog-tooth wing 
leadting edges and other improvements, and 12 F Mk 7s 
with AI radar and four Blue Sky (Fireflash) AAMs, Pro: 


‘Swift FR Mk § (below) in service 1956 with No 2 Sqn at 
Geilenkirchen in RAF Germany. 
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duction of the Swift ended in July 1957, service use (of 
the FR Mk 5) continuing until 1960, The following data 
refer to the Swift FR Mk 6. Max speed, 713mph 
(1148 kan/h) at sea level, or Mach=0.935. Time to 
40,000 ft (12200m), 47min. Ceiling, 45,800 
(13.960 m). Range, 630 mls (1 014 km). Empty weight, 
13,4951 (6094kg). Loaded weight, 21,673 1b 
(9 831 kg). Span, 32 t 4 in (9,85m). Length, 42ft 3in 
(12,88 m), Height, 12f 2iin (4,02m). Wing area, 
327.7 sq ft (30,44 m*) 


A Swift F Mic 7 (below) carrying a pair of Fairey 
Fireflash beam-riding air-to-air guided missiles. 


SUPERMARINE 
Types 508 & 529 


\f 


Responding to Admiralty interest in “undercarriage: 
ess" aircraft suitable for operation from flexible decks 
on aircraft carriers, Supermarine designed the Type 
505 single-seat fighter in 1945. Two Rolls-Royce AJ65 
(later to be named Avon) turbojets were located side- 
by-side in a broad centre fuselage to provide a stable 
base for alighting on the "carpet" and a Vee config: 
uration kept the tail surfaces clear of the jet efflux An 
armament of twin 20-mm cannon was planned and pro 
vision was made to provide for a fixed tricycle under 
carriage for flight development and operation from 
shore bases, It was thus relatively simple to incorpo- 
ate a retractable undercarriage in the design when 
Admiralty interest in the flexible deck concept waned 
in late 1947 and the fighter was modified as the more 
conventional Type 508. Three aircraft were ordered to 
Specification N.9/47 for a naval fighter, and, config: 
rationally similar to the Type 505 apart from the 
‘undercarriage, the first of these flew on 31 August 1961. 


‘The Supermarine Type 508 (above and below) was 
distinctive by virtue of its “butterfly” tail. 


‘The second (as the essentially similar Type 529) fol- 
lowed a year later, on 29 August 1952. Prior to these 
events, in February 1960, the contract covering the 
third prototype was amended to introduce sweptback 
wings, and this, as the Type 525, became, in effect, the 
prototype of the Scimitar (which see). The Types 508 
and 529 were each powered by a pair of 6,500 Ib st 
(2 848 kgp) Avon RA3 engines and had provision for an 
armament of four 20-mm cannon. The fallowing datare- 
late specifically to the Type 529. Max speed, 607 mph 
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(977 kav’h) at 36,000f (10975 m), or Mach=0.92 
Empty weight, 18,460 1b (8373 kg). Loaded weight, 
22,584 Ib (10 244 kg). Span, 41 ft On (12,50 m). Length 
50 ft Oin (15,24 m). Height, 11 ft 714 in (3,54 m). Wing 
area, 340 sq ft (31,59 m*) 


UK 


Proposed in June 1949 as an extrapolation of the 
straight-winged Type 508 naval fighter, the Type 525 
had a wing with 45 deg of sweepback at quarter chord 
and @ more conventional cruciform tail. The Type 525 
was flown on 27 April 1954, by which time three pre- 
production examples (Type 544) had been ordered to 


‘The Type 825 (above) was, in effect, the prototype for 
the Scimitar, a production F Mk 1 being seen (below) 
arriving on the deck of HMS Centaur, 1961 


i 


(Above) Scimitar F Mk 1 of No 736 Sqn at Lossiemouth 
{in 1960 for advanced pilot training. 


aircraft following on 11 January 1957. A total of 75 Scim 
tar F Mk 1s was built for the Royal Navy, and service 
use extended fram 1958 to 1969, Max speed, 737 mph 
(1.186 kan/h) at sea level, or Mach=0.967, 676 mph 
(1.088 kan/h) at 30,000 ft (9 150 m), or Mach=0.98. Tume 
to 45,000 (13715 m), 665%min. Ceiling, 46,000 ft 
(14.020 m). Range, 1,422 mis (2 288 km). Span, 37 ft 2in 
(11,33 m), Length, 56 ft 3 in (16,84 m). Height, 17 ft 4 in 
(6,28 m). Wing area, 484.9 sq ft (45,05 m*). 


(Below) Scimitar F Mk 1 single-seat naval fighter, 


Specification N.113D and series production aircraft to 
N.113P. Compared with the Type 525, the Type 544 
featured a longer nose, area-ruled fuselage, a dorsal 
spine, dog-tooth wing leading edges and an all-moving 
tailplane. Named Scimitar F Mk 1, the series version 
had paired Rolls-Royce Avon RA28 Mk 202 turbojets 
‘each rated at 11,260 Ib st (5 100 kgp) and an armament 
of four 20-mm cannon, provision being made for ex 
ternal ordnance loads. The first of the pre-production 
aircraft was flown on 19 January 1956, the first series 


‘With wings folded, a Scimitar F Mk 1 from No 803 Sqn 
serving on HMS Ark Royal in 1964. 


SVENSKA AERO 
$.A.14 JAKTFALK 


In March 1929, the Svenska Aero AB of Liding® initiated 
the development of a single-seat fighter as a private 
venture. Dubbed Jaktfalk (Gyrfalcon), this, the $.A.14 

was flown in October, and was a single-bay biplane 
with a welded steel tube fuselage and wooden wings, 
and powered by a 14-cylinder two-row Armstrong Sid 

deley Jaguar geared engine with a maximum output of 
510 hp at sea level. Demonstrated to Flygvapnet on 11 
November 1929, the prototype was purchased by that 
service during January 1930 as the J, On the following 
28 March, two examples powered by the 450 hp nine- 

cylinder Bristol Jupiter VI engine were ordered as the 
J6, a contract for a further five following on § June, 
Armament consisted of twin synchronised 8mm 
machine guns. Some revision of the fighter was under- 

taken as the J 6A, a Jupiter VIF supercharged engine 
rated at 520 hp at 10,000 ft (3.050 m) being installed, 

rectangular steel tube wing spars supplanting the 
wooden spars of the J 6 and the aft fuselage being 
Igngthened by 15% in (40 cm). Three were ordered by 
Flygvapnet and an essentially similar aircraft powered 
by a 530hp Amnstrong Siddeley Panther IIA 14 


‘The first of the J 6s (above) compared with the single 
Panther-engined example supplied to Norway for 
evaluation in 1932 (below), 


eylincler tworow # 
and featuring spatted main undercarnage members 
Was supplied in September 1932 to Norway for com 
parauive evaluation with the Curt 


Hawk. With com: 
pletion of delivery of the J GA Jaktfalkar in lat 
Svenska Aero AB terminated its activities ov 
financial difficulties, anc further development of the 
fighter was taken over by the AB Svenska Jamvags 
vorkstaderna (ASJA) as the Jaktfalk II. The Jaktfalkar 
served with Flygfottily1 at Va and, in December 
1939, one J GA (together with two ASJA-built J 6Bs) 
was donated to Finland. The fallowing data relate to 
the J §, those for the J 6A being essentially similar t 
the ASJA-built J 6B (which see). Max speed. 186 
(200 km/h). Cruising speod, 154 mph (248 kuvh). Time 
to 16,405 ft (6 000 m), 12.6 min. Empty weight. 2.149 Ib 
(975 kg) Loaded weight, 3,252 lb (1 475 kg). Span, 29. 


64 in (9,00 m), Length, 23 ft 33> in (7,10 m). Height, 11 ft 
464 in (3,46 m), Wing area, 236.81 sq fe (22,00 m*) 
TACHIKAWA K1-106 Japan 


On 8 September 1943, instructions were issued to rede 
sign the Nakajima Ki-84 Hayate all-metal single-seat 
fighter (which see) for wooden construction because of 
the increasingly critical light alloy supply situation. The 
task of redesigning the airframe was assigned to the 
Tachikawa Hikoki which was to collaborate with the 
Army Aerotechnical Research Institute at Tachikawa 
Assigned the designation Ki-106, the wooden fighter 
was intended to utilise a high proportion of semi-skilled 

o be broken down into 
sto be built by small wood-working shops 
grouped around designated assembly points. Proto 
type construction was sub-contracted to Ohjo Koku. 
ut the first of three prototypes was not flown until July 


‘The Tachikawa Ki-106 (below) did not progress beyond 
‘completion of two prototypes. 


the Ki-106, apa 
i, the first 
Nakajima Ha-45-21 
carrying an armament 20-mm cannon 
Appreciably heavier than the standard Ki-84, the Ki-106 
jas subjected to various weight saving measur 
of these being a reduction in the armament to two 
20-mm cannon, and the second prototype flew with this 
armament during the last week Max speed, 
985 mph (620 kaw/h m). Time to 
16,405 ft (5000m), 7.85 mn Normal range. 497 mis 
(800 km) plus 1.5 hrs. Empty weight, 6,499 Ib(2 948 kg). 
Loaded weight, 8,598 lb (3.900 kg). Dunensions as for 
‘Ki-84 apart from height of 11 ft 94 In (3,59 m). 


ototype being 


one 


TAIROV Ta-1 (OKO-6) 


In the mia ‘thirt 


USSR 


8. Vise 
Opytay ke 
section) 


K Tatrov assisted in form: 
ing in Kiev an O} nstruktorsky otdel, or ex: 
pertmenta! design which, in 1938, was 
assigned the task of developing a twin-engined escort 
fighter. This, the OKO-6, was of mixed construction and 
powered by two 1,000 hp Tumansky M-88 14-cylinder 
two-row radial engines. Armament comprised four 


20-mm cannon in the underside of the forward fuselage 
and two 12,7-mm machine guns in the upper portion of 
the nose. The OKO6 


ignation TA-1 and 


Lisfactory pert 


eluding a maximum po 


Jevel and 352 mph (567 knv/h) at 24,770 f.(7 550 m), and. 


the ability to ¢ 05 ft (5 000 m) within 5.5 min, 
but the fighter possessed unacceptable directional 
tability. The second protatype (OKO-6bis) was there: 
completed with twin endplate fins and rudders 
lace of the single vertical tail surfaces, the fuselage 
was lengthened and 1,100 hp M-88R engines with re- 


duction gear an 
single-seater like it 
replaced the 
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improved propellers were fitted. A 
s predecessor, the second prototype 


‘Second prototype Tairov TA-1 (above and below) 
showing the endplate fins and rudders, 


r 


Further development was undertaken asthe TA-3. Max 
speed, 296mph (477km/h) at sea level, 370mph 
(595 kav/h) at 23,6208 (720m). Time to 16,405 ft 
(5000m), 6.3. min. Range, 659 mis (1060. km). Loaded 
weight, 13,227 tb (6 000 kg). Span, 41 ft 6% in (12,66 m) 
Length, 32 ft 3 in (9,83 m). Height, 12 ft 4 m (3,76 m). 


TAIROV Ta-3 (OKO-7) USSR 
To meet a 1940 requirement calling for a fighter attacic 
aircraft with heavy cannon armament, Vsevolod Tairov 
and his team working at the Kiev OKO developed the 
TA-. The design was based broadly on that of the 


TEBALDI-ZARI 


‘TA-1, the single-seat fuselage being essentially similar 
to that af the second prototype of the earlier fighter, but 
armament was changed to one 37-mm and two 20-mm 
cannon, and the wing was of increased span and area, 
and embodied some redesign. Power was provided by 
two 1.150 hp 14-cylinder M-89 air-cooled radials and 
flight testing commenced in May 1941. The character 
istics of the TA- were well regarded by its test pilots 
and it was recommended that series production be in 

ted of a version powered by 1,930hp Shvetsov 
M-825, Tairoy lost his life in an accident in December 
1943, but the OKO continued work on the TA-3, which, 
in 1942, was fitted witha larger wing and increased fuel 
tankage, range being increased by 662 mis (1 066 km) 
and loaded weight by 1,380 Ib (626 kg). However, the 
situation in the Soviet aircraft industry in 1942 militated 
against series production, and development ended late 
in that year. Max speed, 286 mph (460 km/h) at sea 
Jevel, 360 mph (580 km/h) at 23,295 ft (7 100 m). Range, 
1,283 mis (2 065 km), Time to 9,840 ft (3000 m), §.0 min, 
ipty weight, 9.921 lb (4500 kg). Loaded weight, 
14,608 lb (6626kg). Span, 45% 11!vin (14,00.m) 
Length, 40 ft in (12,20 1m). Height, 12 ft 4in (3,76 m) 
Wing area, 360.6 sq ft (23,50 m"), 


TEBALDI-ZARI (BREDA) Italy 


(above) was of distinctive appearance an 
lower outer wing panels attached. 


n 1919, the Zari brothers’ factory in Bovisio Mombello, 
Milan, completed the prototype of a single-seat fighter 
sesquiplane to the designs of one Ing Tebaldi. Of 
wooden construction and of unequal-span, heavily: 
taggered sesquiplane configuration, it was powered 
by @ 190hp Isotta-Fraschini V6 six-cylinder water 
cooled engine and was unusual in that it had oversize 
mainwheels on an undercarriago of exceptionally wide 
track, the axle for which was incorporated in the lower 
wing, The design rights and prototype were purchased 
by Breda, and, re-engined with a 300 hp Hispano-Suiza 
HS 42 eight-cylinder water-cooled power plant, the 
Tebaldi fighter became the subject in 1922 of a draft 
agreement between Breda and the Commissariato 
Aeronautica for three aircraft. No contract followed 
but the original prototype was modified for participa 
tion in the 1923 fighter contest of the newly-created Re- 
gia Aeronautica. Carrying an armament of two 7,7-mm 
uns, the Tebaldi fighter was given redesigned wings, 
with the upper wing of longer span and narrower 
chord, stagger was reduced, and the gap between the 
fuselage and the lower wing increased. The incline of 
the outer struts was also increased to attach at the 
undercarriage axle, so that the outer panels of the 


(Below) The final form of the Tebaldi-Zari fighter with 
detachable lower outer wing panels shown dotted. 
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lower wing could be removed for comparative flight 
testing of the aircraft as a sesquiplane. Further rede- 

sign was then undertaken, the chord of the upper wing 
being increased. ailerons enlarged and the outer 
panels of the lower wing eventually being discarded 
Dermanently. The fighter did not find favour with the 
Regia Aeronautica and Breda abandoned further de- 
velopment. The following data relate to the final HS 42 

powered sesquiplane configuration. Max speed, 
168 mph (255kn/h) at 6,560 ft (2000m). Time to 
16,406 ft (5.000 m), 16 min, Endurance, 3.0 hrs. Empty 
weight, 1,8191b (825 kg). Loaded weight, 2,425 1b 
(1100 kg). Span, 29 fe 645 in (9,00 m). Length, 25 ft 7 in 
(780m), Height, 6f 6%in (200m) Wing area, 
296.81 9¢ ft (22,00 m') 


TERESHCHENKO No 7 Russia 


Built in the workshops of the Kiev Polytechnic Institute 
under the direction of engineer Viadimir P Grigoriev, a 
side-by-side two-seat reconnaissance-fighter, referred 
tos No 7 and designed by F Tereshchenko, was com: 
pleted on 28 August 1916. A single-bay biplane of 
Wooden construction with fabric covering and a 100 hp 
Gnome Monosoupape nine-cylinder rotary engine, the 
"Tereshchenko No 7 featured 10 deg of sweepback on 
the wings, the angle of attack of which could be 
adjusted in flight. Flight testing was initiated in 
Moscow in September 1916, and was continued until 
January 1917, when the prototype was returned to Kiev 
for modifications. Flight testing was resumed on 29 
June 1917, but the ultimate fate of the prototype is un- 
known. Max speed, 87 mph (140 kxm/h). Empty weight, 
1.102 Ib (500 kg). Loaded weight, 1,896 lb (860 kg) 
Span, 26 ft 3 n (8.00 m). Length, 19 ft 844 in (6,00 m), 
Wing area, 236.84 sq ft (22,00 m2’) 


A Gnome Monosoupape engine powered the 
‘Tereshchenko No 7 prototype (below), 


THOMAS-MORSE MB-1 USA 


The Thomas-Morse Aircraft Corporation, formed in 
January 1917 by a merger of the Thomas Brothers Aero- 
plane Company with the Morse Chain Works, estab- 
lished itself with the $-4, the first aircraft specifically 
‘designed for fighter pilot training. Late in 1917, the de- 
‘signer of the $-4, B Douglas Thomas (unrelated to the 
founding brothers), initiated design of a two-seat 
fighter, the MB-1. A parasol monoplane primarily of 
wooden construction and powered by a 400 hp Liberty 


First of the Thomas-Morse fighters, the MB-1 (below) 
made only a single test fight. 


Over-zealous lightening of the airframe made the MB-1 
(above and below) structurally unsound. 


12 water-cooled 12-cylinder Vee-type engine, the MB-1 
represented an exercise in achieving minimum structu 

ral weight in order to enhance performance. All metal 
parts were provided with lightening holes ~ even the 
control column being perforated ~ and plywood bulk 

heads featured large cut-outs, the result being in- 
adequate strength. The undercarriage of the first of two 
MB-ls collapsed during the first attempted take-off 
early in 1918, and although it has been alleged that the 
‘MB-1 was never flown, repaits were performed on the 
first prototype and the aircraft was flown once, crash 

ing following take-off, The two airframes were de- 
livered to McCook Field, but all further testing was pru: 

dently abandoned in favour of the more orthodox MB-2. 
Loaded weight, 2,375 Ib (1077 kg). Span. 37 ft Oin 
(11,28 m). Length, 22 ft 0in (6,70 m). 


THOMAS-MORSE MB-2 USA 


First built in single-bay form, the MB-2 (above) was 
‘soon modified to have this two-bay configuration. 


Designed after the crash of the MB-1, the MB-2 was a 
two-seat fighter of unstaggered, equi-span biplane 
configuration intended to use a geared Liberty 12 
engine, Of fabric-covered wooden construction, the 
upper wing was a two-spar structure and the lower 
wing a three-spar structure. Intended armament com- 
prised two synchronised machine guns (one 03: 
in/7,62-mm and the other 0.5-in/12,7-mm) in the for 


ward fuselage and one 0.3-in weapon on a ring mount 
in the rear cockpit. The flight test MB-2 was delivered 
in November 1918, wo prototypes having been ordered 
by the Signal Corps, and the first of these being com: 
pleted in single-bay configuration, Structural vesting 
indicated that the wing cellule possessed insufficient 
strength and the aircraft was modified as a conven 
onal-structure two-bay biplane. The US Army did not 
consider the potential performance of the MB-2 to war- 
rant series production and development was discont 
nued. No performance details of the MB-2 are recorded, 
Empty weight, 2.047lb (929g). Loaded weight, 
2,773 lb(1 258 kg). Span, 31 £0 in (9,45 m). Length, 24 ft 
Ou (7,31m). Height, 8ft Oin (249m). Wing area, 
323 sq ft (30,00 m'). 


THOMAS-MORSE MB-3 USA 
Ordered by the US Amy on the basis of a promised 
160 mph (241 km/h) maximum speed and a 1,500 ft/min 
(7,62m/sec) intial climb, the MB-3 designed by B 
Douglas Thomas was a single-seat unstaggeted single. 

bay biplane of wooden construction with fabric cover- 
ing. It featured intermediate interplane struts through 
which the flying and landing wires passed, Powered by 
2.300 hp Hispano-Suiza H eightcylinder water-cooled. 
\Vee-type engine, the MB-3 carried an armament of two 
0.3-1n (7,62-mm) guns, the first of four prototypes enter 

ing flight test on 21 February 1919, and subsequently 
becoming the structural test article at McCook Field. 


‘The second prototype MB-3 (above) with original tail, 
‘and (below) the basic series form of the MB-3A. 
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Handling and manoeuvrability were adjudged excel- 
lent, but the small size of the cockpit and the poor view 
for the pilot that it offered were criticised, as was also 
the fuel system, the main tank developing leaks and 
tending to break through the fuselage after a few hours 
flying owing to inadequate structural support. The 
engine cooling system was inefficient and modifica: 
tions ~ at some cost in performance - were necessary 
before, in June 1920, Thomas-Morse received acontract 
for 50 MB-3s powered by the licence-built. Wright-His: 
pano Hi, An Army requirement for a further 200 aircraft 
was to be fulfilled (after competitive bidding) by 
Boeing, these aircraft being of the improved MB-3A 
model (radiators transferred from upper wing to fuse- 
lage sides, additional fuel and. 320 hp Wright-Hispano 
H-3 engine) and delivered between 29 July and 27 
December 1922, These, like the production MB-3s, car- 
ried an armament of one 0 5-in (12,7-mm) and one 0.2-in 
(7,62-mm) gun rather than the twin guns of the smaller 
calibre mounted by the prototypes. The last 50 MB-3As. 
‘were fitted with an entirely new tail unit (not retrofitted 
to earlier aircraft). Eleven MB-3s (not MB-3As) were 
ordered from Thomas-Morse by the US Navy for use by 
the Marine Corps, this contract being completed in 
February 1922. In November of the following year, the 


‘THOMAS-MORSE 


‘ABoeing-built MB-3A in USAAS service (above), 
‘showing the modified, enlarged fin finally adopted. 


10 surviving Marine MB-3s, having been in storage 
from July 1922, were “sold” to the Anny and several 
wore flown at Langley Field. The following data relate 
to the late-production MB-3A. Max speed, 140 mph 
(225 km/h) at wea level, 138 mph (222 km/h) at 6,500 ft 
(1980 m). Initial climb, 1,236 ft/min (6,27 m/sec}. Ba: 
durance, 2.26hrs. Empty weight. 1,716 lb (278 kg). 
Loaded weight, 2.5991 (1152 kg). Span, 26 fe Oin 
(7.921m), Length, 20ft 0in (6,10 m). Height, 8ft 6in 
(2,59 m). Wing area, 228.66 8a ft (21,29 m*) 


USA 


THOMAS-MORSE MB-9 
During the winter of 1919-20, B Douglas Thomas in- 
itiated the design of two parasol monoplanes of all 
metal construction with corrugated metal skinning, the 
MB-9 single-seat fighter and the MB-10 tandem two- 
seat trainer, The latter was the first to fly, entering 
flight test late in 1921 and suffering its demise during 
preliminary trials. The MB-9 was powered by a 320 hp 
Wright-Hispano H-3_ eight-cylinder water-cooled 
engine, the proposed armament consisting of one 
0.3-4n (7,62-mnm) and one 0.5-n (12,7-mrn) machine gun. 
Flown arly in 1922, the fighter was found to suffer poor 
flight characteristics and excessive vibration, under 
going a number of modifications which failed to resolve 
the problem. This led to the discontinuation of MB-9 de- 
velopment without submission to the Air Service for 
‘evaluation, Max speed, 170 mph (274 km/h), Span, 29 ft 
On (8,84 m). Length, 19 fe 0 in (6,79 m) 


Little success was achieved with the MB-9 (above and 
below) which was tested by Thomas-Morse in 1922, but 
was abandoned before Air Service evaluation. 


THOMAS-MORSE TM-23 USA 
‘A second attempt on the part of B Douglas Thomas to 
Create a successful all-metal single-seat fighter was 
represented by the TM-23, which, referred to as an 

‘Alert Pursuit”, was effectively the smallest biplane 
practical with a 440 hp Curtiss D-12 water-cooled 12: 
cylinder Vee-type engine. Conceived as a cantilever 
biplane, but with Hype interplane struts being intro 
duced as an afterthought prior to the initiation of test 
ing in 1924. the TM-23 possessod an overall wing span 
of 19 ft 6 in (5.94 m), the overall length being only 16 tt 
ain (6.07 m). Apart from the smooth alloy sheet: 
covered forward fusolage, the entire aitcraft had corey 
Gated light metal skinning. It was proposed that the 
standard Army armament of twin synchronised quns 
(one 0,512.7 mm and the other 0,3 in/7,62 mm) 
‘would be carried. The TM-23 proved nose heavy and 
difficult to control, turning over on its back during its 


Using all-metal construction like the MB-9, the TM-23 
‘was tested in 1924 in the form shown (above and 
below), but was then rebuilt. 


first landing. The upper wing was moved forward for 
further testing, but overall characteristics remained 
unsatisfactory. It was then totally rebuilt, with wing 
stagger reduced, span and area increased, ailerons 
transferred from the upper to the lower wing, the 
cabane simplified to improve forward view, the fuse- 
lage lengthened and the tail surfaces redesigned and 
enlarged. With these changes, the TM-23 was shipped 
to McCook Field for Air Service evaluation. The hand 
ling qualities were criticised, landing speed was con 


‘The TM-23 was totally rebuilt (above) before being 
‘Submitted for Air Service testing, without success, 


sidered excessive and the TM-23 was rejected. Max 
speed, 167mph (269 km/h) at sea level, 150 mph 
(241 kaw/h) at 15,000 ft (470m). Time t0 10,000 ft 
(3.050 m), 7.3 min. Endurance, 2.15 hrs, Empty weight, 
1,919 Ib (870.kg). Loaded weight, 2,706 lb (1227 kg). 
Span, 26 ft 8 in (8,12 m). Length, 21 1.8 in (6,60 m). Wingy 
area, 264 sq ft (24,52 m') 


THOMAS-MORSE XP-13 VIPER USA 


‘The final Thomas:Morse etfort to produce a fighter for 
the Army Air Service was the XP-13 (above and below), 


Destined to be the last fighter designed and built by 
Thomas-Morse before the company was sold, on 5 
August 1929, to Consolidated Aircraft, the XP-13, 
dubbed Viper by its manufacturer, was built as a 
private venture. Mating a metalframed, corrugated 
alloy-covered fuselage with fabric-covered metal 
wings, the XP-13 was effectively designed around the 
new 600 hp Curtiss H-1640-1 Chieftain 12-cylinder two 
row radial engine, This engine proved to possess in 
Surmountable cooling problems, and the prototype, 
which was delivered to the Army in June 1929 - the ser 
vice purchasing it shortly afterwards — was re-enginod 
in September 1930 as the XP-13A with a 626 hp Pratt & 
Whitney SR-1940-C Wasp ninecylinder radial. The 
characteristics and performance of the Viper were con 
sidered satisfactory. However, following loss of the 
‘XP-13A as a result of an in-flight fire, no consideration 


‘With a Wasp engine and enlarged tail surfaces, the 
XP-13A (below) suffered an ignominious end. 
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was given to series production, The following data re 
late to the XP-13 with the Chieftain engine, perform 
ance being improved by some 10 per cent with the 
Wasp engine. Max speed, 172 mph (277 kv) at sea 
level, 170 mph (273 km/h) at 6,000 ft (1 525 m). Tume to 
$000ft (1525m), 20min. Empty weight, 2,262 1b 
(1026 kg). Loaded weight, 3,256 lb (1477 kg) Span, 
28 ft 0 in (8,53 m). Length, 23 fr 6 in (7.16 m), Height, 8 ft 
5 in (2,56 m), Wing area, 189 sq ft (17,56 m*) 


THULIN K 


In 1917, Dr Enoch Thulin of the ABTA (AB Enoch Thu 
lins Aeroplanfabrik) produced his first single-seat 
fighter, the Thulin K, A shoulder-wing monoplane of 
Wooden construction employing the wing warping 
principle for lateral control, the fighter was powered by 
8 90hp Thulin.A (licence-built Gnome) rotary engine 
and was intended! to carry & single machine gun. Two 
Thulin K fighters had been ordered on 19 December 
1916 for Flygkompanier, these being financed by collec 
tions made by women in Southern Sweden. The first 
was delivered in March 1917, the second being de- 
livered later in the year and neither being fitted with 


‘The Thulin K (above and below) was used primarily by 
the Dutch Navy, some being tested with a cannon. 


iN 
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armament Earlier, in January, the Dutch Navy had 
placed an ordet for five Thulin Ks. one of which was to 
be completed asa two-seater. This order was increased 
to 10 single seaters and three two-seaters in May 1917, 
a supplementary order for two more single-seaters 
being placed in 1919, All the Thulin K fighters were de: 
livered to the Netherlands without armament, but the 
Dutch Navy fitted them with a synchronised machine 
gun and several were tested with a 20-mm Madsen 
cannon. Max speed, 93 mph (150 ki/h) at sea level Ser: 
vice ceiling, 19,000 ft (6-486 m), Loaded weight. 1,146 Ib 
(620 kg). Span, 29 ft 10¥4 in (9,10 m). Length, 21 ft 34%0 in 


(6.50m) Height 8f 4%sin (255m). Wing area 
150.7 sq ft (14,00 mn) 
TNCA Serte C 
MICROPLANO 


Mexico 


In February 1918, the Talleres Nacionales de Construc 
clones Aeronauticas (TNCA), ot National Aircraft 
Manufacturing Workshops, at Balbuena Airfield. 
Mexico City, completed the prototype of a single-seat 
fighting scout to the designs of Francisco Santarini and 
Capt Guillermo Villasana. A single-bay unstaggered 
biplane known as the Microplano, the aircraft was 
powered bya 180 hp Hispano-Suiza eight-cylinder Vee- 
type water-cooled engine driving a Mexican Anahuac 
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‘The Microplano (above and below) failed to achieve 
production owing to the overthrow of its sponsors. 


Antonio Zea, this was a parasol monoplane of wooden 
monocoque construction powered by a 160hp Le 
Rhone rotary air-cooled engine, Apart from the engine, 
all elements of the Tololoche were of Mexican origin, 
the structure being primarily of spruce with three-ply 
veneer skinning, A batch of four fighters of this type 
was built, Max speed. 140 mph (225 knv/h). Time to 
3.280 ft (1000m), 26min. Endurance, 1.5 hrs. Empty 
weight. 1.4771b (670kg). Loaded weight, 1,896 1b 
(860 kg). Wing area, 172.23 sq ft (16,00 m*). 


All elements of the Tololoche (below) were of Mexican 
origin apart from the engine. 


propeller, and was of metal construction. The intended 
armament was either one of two synchronised machine 
guns. Although flight trials of the Mictoplano we 
allegedly satisfactory, no series production was under 
taken owing to the overthrow of the Carranza regime 
and the ensuing civil war. Max speed. 137 mph 
(220 kin/h), Empty weight, 1,014 Ib (460 kg). Loaded 
weight, 1.433 1b (650 kg). Span, 26 ft 2'9 in (8,00 m). 
Length, 21 ft 7% tn (6,60 m). Height, 8 ft 4% in (2,55 m). 
Wing area, 193.76 xq ft (18,00 2") 


TNCA 3-E-130 TOLOLOCHE Mexico 


Following the appointment of Ing Angel Lascurmn y 
Osio as director of the TNCA in 1920, several original 
designs were developed by this organisation, includ 
ing, in 1924, a single-seat fighter for the air component 
of the Mexican Army. Known as the 3-E-130 Tololoche 
(a colloquial name for a type of guitar) and designed by 


‘The Tololoche (above and below) was built in small 
‘numbers for the Mexican Army in the mid "twenties. 


TOKOROZAWA KOSHIKI-2 


‘The Imperial Army's Department of Research at the 
Tokorozawa Aviation School inutiated work in 1921 on 
the first Japanese single-neat fighter of indigenous de- 
sign. Designated Koshiki-2 (School2), indicating the 
origin rather than tho role of the aircraft, the fighter om 
bodied features from the SPADS. Xlll and Salmson 2 A2, 

id was designed by a toam led by Maj (Eng) Akira 

sui A single-bay biplane with Itype isterplane 
struts, the Koshiki-2 was of wooden construction with 
fabric covering, and was powered by the water-cooled. 
Salmson 92 nine-cylinder radial of 260 hp, armament 
comprising two synchronised 7.7-mm machine guns. 


Japan 


‘The Koshiki-2 (above) appeared to owe much to the 
SPAD S.XIll and the Salmson 2 A2 fighters. 


The prototype was flown in 1922, but demonstrated 
some low-speed instability and was destroyed in & 
crash which ensued when its pilot attempted to land 
after the fighter’s fourth flight. A second prototype was. 
‘completed during 1923, but still displayed a measure of 
instability and no further development was under 
taken. Max speed, 128 mph (206 km/h) at 9,840 tt 
(3.000 m). Time to 6,560 ft (20007), 9.0 mun. Endu 
rance. 2.0 hrs. Empty weight, 1,433 Ib (650 kg), Loaded 
weight, 2,094 lb (960 kg), Span, 32 ft 9% in (10,00 m). 
Length, 21 ft 7% in (6,60 m). Height, 7 ft 10'» 1m (2.40 m), 
Wing area, 215.28 sq ft (20.00 m). 


TOMASHEVICH 110 USSR 


Dmitrit L Tomashevich was a deputy of Nikolai Polikar 
pov and responsible for the 1-180, the failure of which 
led to his imprisonment. Transferred from Special 
Prison KB-29 to Kulomzino, a suburb of Omsk, in 
October 1941, Tomashevich established his own project, 
bureau and developed a single-seat fighter referred to 
simply as Samolet (Aircraft) 110. Placing emphasis on 
suitability for dispersed manufacture, largely by semi 
skilled and unskilled labour, and ease of repair and 
maintenance under primitive field conditions, the 110 
was of mixed construction, with a two-spar wooden 
wing and welded stee!-tube fuselage The wings, fixed 
tailsurfaces and aft fuselage had Bakelite ply, or shpon, 
skinning, the remainder of the fuselage being covered 
by light alloy, The engine was a Klimov M-107P 12- 
cylinder Vee-type rated at 1,400 hp and armament com- 
prised one 20-mm cannon and two 12,7-mm machine 
guns, The first prototype was flown in December 1942, 
but the 110 proved substantially overweight and the 


‘The Tomashevich 110 (above and below) emphasized 
ease of manufacture and of maintenance in the field. 


insufficiently developed Klimov engine proved unreli 
able. Furthermore, series production of another fighter 
at that stage in the conflict was impracticable, and, in 
consequence, development was discontinued. Max 
‘speed, 316 mph (608 km/h) at sea level, 379mph 
(610 km/h) at 20,500% (6 250m), Time to 16,406 ft 
(6000), 7.03 min. Max range, 652 mls (1050 km). 
Empty weight, 7,242Ib (3285 kg). Normal loaded 
weight, 8,774 Ib (3 980 kg). Span, 23 ft 54 un (10,20 m). 
Length, 32% 6l¢in (9,91m). Wing area, 201.61 sqft 
(18,73 m") 


TUPOLEV ANT-5 (I-4) USSR 


‘The first prototype of the ANT-5 (above), with large- 
diameter spinner, which entered flight test in 1927. 


Designed by Pavel © Sukhoi when a brigade leader of 
Andrei N Tupolev's AGOS (Aviatsiya, Gidroaviatsiya | 
Opytniye Stroityelstvo — Aviation, Hydro-aviation and 
Experimental Construction) collective within the 
‘TsAGI (Tsentralnyi Aero-gidrodinamicheskit Institut « 
Central Aero and Hydro-dynamic Institute), the ANT-5 
‘was the first Soviet all-metal fighter. A single-seat ses- 
quiplane powered by a nine-cylinder Gnome-Rhone 
Jupiter radial of 420 hp, the first prototype performed 
factory testing between 10 August and 25 September 
1927, A second prototype, or dubler, with a 480 hp 
Gnome-Rhone Jupiter 9ASB, was flown in July 1928, 
and underwent state testing between 1 December 1928 


(Below) The standard series I-4 with helmeted cowl. 


and 4 April 1929, series production of the type having 
meanwhile been initiated as the I4. The first series 1-4 
underwent state testing between 15 October and 26 
November 1929, subsequent aircraft having the 480 hp 
M-22 engine, a licence-built version of the G-R Jupiter 
9ASB, and an armament of twin 7,62-mm guns, Second 
series aircraft had the 43 sq ft (4,00 m*) lower wing re- 
moved, controllable slats occupying 44.5 per centof the 
remaining wing's leading edge, and s Townend ring: 
type engine cowling incorporating cylinder helmets. 
Designated I-4bis in this form, the prototype was tested 
by the NII VVS, the Air Force's Scientific Research In- 
stitute, between 11 and 23 September 1931. No further 
development of the I-4bis was undertaken. Three I-4s 


‘The I-4bis (above) dispensed with the lower wing and 
‘had controllable wing leading-edge slats. 


were fitted with very much smaller lower wings for 
aerial launch and retrieval trials from 31 December 1931 
by Viadimir S Vakhmistrov utilising a TB-1 bomber as 
an Aviamatka, ot “mother aircraft” Also in December 
1991, one I-4 was tested with a 76-mm Kurchevski re- 
collless cannon mounted beneath each upper wing 
half. A total of 3691-4s was built to January 1934, these 
equipping 18 eskadr!at their service peak; the type re 
maining in firstline service through 1923 and for 
tuitional tasks untl 1937, Max speed 137mph 
(220 kin/h) at sea level, 144 mph (231 kmyh) at 9,840 ft 
(3000 m). Time to 16,405 ft (5 000 m), 14.3 min. Range, 
522 mls (840 km). Empty weight, 2.156 lb (978 kg) 
Loaded weight, 3.152 lb (1430 kg). Span, 37 ft 4% in 
(11,40 m). Length, 23 ft 10% in (7,28 m). Wing area, 
256.19 sq ft (23.80 m*). 


USSR 


TUPOLEV ANT-13 (I-8) 


The ANT-13 (above) was completed only as a result of 
the workers donating their time to the project. 


Conceived to make use of new high-strength steels 
obtainable from Germany in the late ‘twenties, the 
ANT-13 was a small unequal-span staggered biplane 
single-seat fighter. Utilising steel for the wing spars 
and the welded truss fuselage ~ the remainder of the 
structure being dural - the ANT-13 was fabric covered 
and powered by a 600 hp Cultiss V-1570 Conqueror 12- 
cylinder water-cooled engine. Armament consisted of 
twin 7,62-mm synchronised guns. Construction of the 
prototype, designated I-8, was threatened with cancel 
lation in 1929 through the pressures of higher priority 
projects at the AGOS, but each worker donated 70 
hours to completing the I-8, which was flown on 28 
‘October 1930. Dubbed unofficially the Zhoker (Jockey), 
the fighter was the first aircraft to exceed 300 km/h 
(186.4 mph) in the Soviet Union, but the decision not to 
licence manufacture the Conqueror engine militated 
against series production of the ANT-13. Max speed, 
188 mph (303 kaa/h) at sea level, 194 mph (313 km/h) at 
11,810 ft (3 600 m). Time to 16,405 ft (5 000 m), 6.7 min. 


TUPOLEV 


(Above) The Conqueror-powered ANT-13 alias 1-8. 


Range, 273 mls (440km), Empty weight, 2,116 1b 
(960 kg). Loaded weight, 3,139 Ib (1 424 kg). Span, 29 ft 
614. (9,00 mm). 


TUPOLEV ANT-21 (MI-3) USSR 


‘The ANT-21 (above) was very much state-of-the-art by 
international standards when flown in August 1933, 


Designed at the KOSOS (Konstruktorski otdel opytnova 
samolyetostroeniya, or Design Department for Exper: 
mental Aircraft Construction) within TsAGI by a bri 
gade headed by Aleksandr A Arkhangel'shy, the 
ANT-21 MI (mnogomestny/ istrebitel - multi-seat 
fighter) was, by international standards ofits day, very 
much state-of-the-art. Featuring all-metal stressed: 
skin semi-monocoque construction with partial fish 
riveting and a retractable main undercarriage, the 
ANT-21, which was assigned the service designation 
MI-3, was powered by two M-17B (BMW VI) 12-cylinder 
water-cooled engines of 680 hp. Proposed armament 
consisted of one 127mm machine gun or 20-mm 
cannon on a pivoted nose mounting, two 7,62-mm guns 
firing from a dorsal position and a single 7,62-mm gun 
firing from a ventral tunnel. Three crew members were 
carried. Work on the ANT-21 began on 18 January 1932, 
first fight taking place in August 1933. On 14 Septem 
ber, the starboard rudder suffered damage and separ 
ated as a result of violent flutter in a shallow dive, Ark: 
hangel'sky elected to undertake major redesign as the 
ANT-21bis. Maxspeed, 215 mph (346 km/h) at sea level, 
223 mph (359km/h) at 9,840ft (300m). Range, 
£696 mls (1,120 kan). Empty weight, 8,091 lb (3 670 kg) 
Loaded weight, 12,126 Ib (6 500 kg). Span, 68 f 1% 1n 
(20,76 m), Length, 38 ft 4% in (11,70m). Wing area, 
593.1 sq ft (65,10 m") 


‘Seen below “tufted” to study airflow characteristics, 
the ANT-21 was forerunner of a series of fighters. 


TUPOLEV ANT-21sis (MI-3D) USSR 


Retaining the wings, engines and undercarriage of the 
ANT-21, the ANT-21bis alias MI-3D (the suffix letter in- 
dicating dubler, or, literally, “understudy") mated 
these elements with an entirely new fuselage, which 
provided enclosed cockpits for all crew members, and a 
single fin-and-rudder. Completed in April 1934, the 
ANT-2ibis had provision for the same armament as 


571 


TUPOLEV 


that of the ANT-21, but the ventral tunnel was omutted. 
the gun being fired instead through 4 wap. During 
‘initial fight trials some tail oscillation at certain power 
settings led to the introduction of tailplane bracing 
Struts, State acceptance trials were conducted be 
tween July and December 1934, but the results were 
somewhat acaclemic as there was little official int 
in an M-17B-powered aircraft which had, in any case. 
been largely avertaken by the ANT-29. Consequently, 
further work on the ANT-21bis was discontinued. Max 
speed, 218 mph (351 km/h) at 221 mph 


sea level 


(356 kun/h) at 9,840 ft (3 000 en). Empty weight, 8,377 Ib 


(3.800 kg). Louctect weight. 11,596 lb (5 260 kg). Span, 
(68 fe 119 in (20,76 m). Length, 40 ft-434 1n (12,30 m) Wing 
area, 5931 sq ft (56,10 m') 
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Derived from the ANT-21, the ANT-2tbis (above) 
introduced a new fuselage and redesigned tail 


Unlike its predecossor, the ANT-21bis (above and 
below) provided enclosed accommodation for the crew. 


a 


being discharged from their tails, Known unofficially as 
the Baumanskii Komsomolyets - in memoty of the pre 
revolutionary Communist after whom the district in 
which the TSAGI was situated was named ~ and offi 
cially as the 1-12, the ANT-23 was first flown in late 
December 1931, Flight testing continued through early 
1992, but, on 19 May. the port gun exploded, the tai 
boom collapsing on touchdown. The airctaft was ¢ 
weight and suffered substantially higher drag than had 
been calculated. Chemyshov and his team were de 
veloping a means of jettisoning the aft propeller to 
afford safe escape for the pilot in an emergency, but, at 
the beginning of 1933, the ANT-23 was abandoned 
Max speed, 186 mph (300 km/h) at sea level, 174 mph 
(280 knv/h) at 16,405 ft (5000 m). Loaded weight 
291 Ib (2.400 kg). Span, 61 fe 2's in (15,60 m), Length, 
31 fe 2 in (9,50 m), Wing area, 322.93 sq ft (30,00 m) 


(Below) The recoilless-gun toting ANT-23 fighter. 
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TUPOLEV ANT-23 (I-12) 


OF unconventional design in employing a tandem fore- 
and-aft engine arrangement and twin tailbooms em 
bodying recoilless qun tubes as integral. but non-load 
carrying, structural components, the ANT-23 single: 
seat fighter was conceived at the AGOS TSAGI by Vik 
tor N Chernyshov, one of Tupolev's brigade leaders. Ot 
all-metal construction with smooth stressed skinning 
for the fuselage and wing ~ the latter and the tail sur 
{aces being strengthened by extemally-attached 1 
verted “U" strips = and tail covering, the fighter was 
powered by two 525hp Gnome-Rhone 9AK nine: 
cylinder air coolext radialengines, Armament consisted 
of two 76-mnm Kurchevski APK-4 recoilless weapons 
which were embodied in the tailbooms, the gun gases 


USSR 


‘The tailbooms of the ANT-23 (below) served as the 
housings for the barrels of recoilless APK-4 guns. 


TUPOLEV ANT-29 (DIP) 


A progressive development of the basic ANT-21bis de 
sign, the ANT-29 was a DIP (Dvukhimotomy istrebitel 
pushechny, of twin-engined cannon fighter) designed 
by Aleksandr Arkhangel’sky’s brigade, Of flush-riveted 
all-metal construction and powered by two 760 hip His 
pano-Suiza 12Ybrs 12-cylinder liquid-cooled engines. 
the ANT-29 carried a 102mm Kurchevski DRP, a re- 
coilless gun of 13 ft 1¥>4n (4,00-m) length, the exhaust 
gases of which were discharged through a steel tube 
projecting from the rear of the fuselage. This weapon 
was hand-loacied by the second crew member. In addi 
tion, one 20-mm cannon was mounted in each wing 
root and provision was made for a dorsally:mounted 
7,62-mm machine gun. Priority assigned to other pro: 
grammes delayed completion, andi flight testing of the 
ANT-29 did not begin until the end of 1936, although 
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(Below) The ANT-29 twin-engined cannon fighter, 


‘The ANT-29 (above and below) carried a 102-mm gun of 
recoilless type, the exhaust gases {rom which were 
discharged beneath the tail assembly, 


the prototype had been rolled out in the proviou 
February, State acceptance testing was scheduled! for 
the first half of 1996, but, in the event, never took place 
6 HUMeroUs problems were revealed by factory test 
ing, including serious longitudinal instability. The pro 
ject was abandoned after a joss of interoxt in Kurchov 
sks juns for which the ANT-29 had been 
designed. These had suffered repeated failures loading 
to Kurchevskt’s arrest and subsequent disappearance. 
Max speed, 199 mph (320 kavh) at sea level, 219 mph 


(352 kav) at 13.125 ft (400m) Empty weight, 
8,698 lb (2 900 kg). Loacted weight, 11,684 Ib (8 300 kg) 
Span, 62% ilein (19,19m). Length, 38f 2% 
(11,65 mi. 

TUPOLEV ANT-31 (I-14) USSR 


Possessing the distinction of being the world’s frst all 
gle-#eat cantilever monoplane fighter to be 
with @ retractable mait undercarriage and an 
enclosed cockpit, the ANT-31 was designed at the 
KO$OS TwAGI by Pavel O Sukhol's brigade, Featuring a 

jooth, stressed-skin fuselage with corrugated skit 
ning for the wing, tailplane and rudder, the first proto 
type was powered by a 680 hp nine-cylindar Bristol 
Mercury VIS2 radial, and had a manually-operated in: 
wards-tetracting undercarriage and an af-hinging 
cockpit canopy incorporating the windscreen. This air 
craft entered flight test with a fixed-ski undercarriage 
early in May 1933, by which time major redesign was 
being undertaken and work had begun on a dubler pro 
totype, the ANT-3ibis. Fitted with a 712hp Wright 
Cyclone SGR-1820-F2, the ANT-3ibis featured a new 
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‘The Mercury-engined first prototype ANT-31 (above) 
‘and the Cyclone-engined second prototype (below), 
both seen during tests with ski undercarriages, 
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‘The first production I-14bis (above) without wing 
cannon and (below) in definitive series form. 


narrow-track undercarriage retracting outwards and a 
narrower canopy which, sliding fore and aft on runners, 
still Incorporated the windscreen, This aircraft, too, 
‘was initially flown with fixed skis, in March 1934, and, 
exiuipped with an armament of two 37mm Kurehevski 
APK-11 recoilleas guns installed immediately outboard 
of the wing contre section and one fuselage-mounted 
7,62-mm machine gun, thon underwent State testing 
from the following October. The decision was taken to 
initiate series production of the ANT:3ibis as the 
T4bis, with umooth metal skinning overall, an open 
cockpit with fixed windncreen, the 700hp M-25 
icence-built version of the Cyclone and armament of 
two 20:nm eannon and two 7,62-mm machine guns, 
Ordors were placed for 55 I-4bis fighters, the intention 
being to install the 730 hp M-25A engine at an early 
stage, The spin rocovery characteristics of the I-l4bis 
were not entirely satisfactory and difficulties were ex- 
perienced with the narrow-track undercarriage, In con 
sequonce, the similarly-powered 1-16 Tip 4 having 
meanwhile demonstrated generally superior charact 
teristics, production was terminated in December 1936 
‘with the 18th aircraft, the remaining 37 fighters of this 
type then under construction being scrapped. Max 
speed, 233mph (375knvh) at sea level, 279mph 
(440 km/h) at 11,155 ft (340m). Tune to 16,405 ft 
(5.000 m), 6.6 min. Empty weight, 2,579 Ib (1170 kg) 
Loaded weight, 3,396 Ib (1540 kg). Span, 36f 9in 


(11,20m). Length, 20f Oin (610m). Wing area 
181.92 sq ft (16,90 m1") 
TUPOLEV ANT-46 (DI-8) USSR 


‘The ANT-46 (above) with 100-mm APK-100 recoilless 
guns carried outboard of the engine nacelles. 


Ordered in December 1934 as a single prototype under 
the designation DI-8, the ANT-45 was a two-seat 
fighter (Dvukhmestny istrebitel) derivative of Alek- 
sandr Arkhangel’sky's SB high-speed bomber 
(ANT-40). Featuring a lightened structure and 
powered by two 800hp Gnome-Rhone 14Krsd 14- 
cylinder air-cooled radial engines, the ANT-46 was in- 
tended to carry two 100-mm Kurchevski APK-100 re- 
coilless guns as its primary armament, these weapons 


being buried in the outer wings between the ailerons 
and the flaps, and projecting fore and aft. In addition, it 
was intended to mount a battery of four 7,62-mm guns 
in the extreme nose, but these were not carried by the 
prototype, which featured a glazed nose generally simi 

lar to that of the SB. First flown on 9 August 1935, the 
ANT-46 was actually flown before the ANT-29, the 
factory flight test programme being completed suc 

cessfully in June 1936, but state acceptance testing 
was not undertaken as official interest in the recoilless 
gun for which the ANT-46 had been specifically de- 

veloped — had terminated with the arrest, in February 
1936, of Leonid Kurchevski, Max speed, 2/4 mph 
(344 knv/h) at sea level. 241 mph (388 km/h) at 13,945 ft 
(420m). Time to 9.840 (3000 m), 6.8 min. Range, 
41,106 mis (1 780 kg). Exypty weight, 7.687 Ib (3 487 kg) 
Loaded weight, 12.242 Ib (5 553 kg). Span. 66 ft 744 1n 
(20,30 m). Length, 40% Tin (12,24 m). Wing area 
599.57 sq ft (65,70 m*) 


(Below) The ANT-46 fighter derivative of the SB. 
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(Tu-28) bomber. Initially powered by two 1,900hp 
Mikulin AM-39F 12-cylinder liquid-cooled engines, the 
ANT-63P (the suffix letter indicating Perekhvatchik, or 

Interceptor’) carried a fixed forward-firing armament 
of four 23-mm cannon, two in the wing roots and two in 
the lower forward fuselage. The nose was intended to 
accommodate 4 PNB-1 Gneiss7 aithorne intercept 
radar based on the German FuG 220. First flown on 30 
December 1946, the ANT-63P attained 422 mph 
(680 km/h) and demonstrated a range of 1,553 miles 
(2500 km). Official interest in piston-engined fighters 
was waning by this time, and although the ANT-63P 
was re-engined with 1,950 hp Mikulin AM-43V engines 
driving four bladed propellers, being tested in this form 
in December 1947, no production was undertaken. The 
following data relate to the ANT-G3P with AM-43V 
engines. Max speed, 298 mph (479 km/h) at sea level, 
398 mph (641 km/h) at 28,215 ft (860m), Time to 
16.405 ft (5000m), 16min. Range, 1,398 mls 
(2.250 km). Max loaded weight, 31,878 lb (14 460 kg) 


Span, 61ft 10'in (18,86m), Length, 44% 736 in 
(13,60 m), Wing area, 526 5 sq ft (48,60 m*) 
USSR 
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TUPOLEV ANT-63P (Tu-1) USSR 
‘An attempt to produce a radar-equipped three-seat 
Jong-range night and all-weather fighter also suited for 
the escort mission, the ANT-63P, alias Tut, was one of 
‘a number of progressive developments of the ANT-61 


| 


‘The ANT-63P (above and below) was a radar-equipped 
fighter evolved from the ANT-61 attack bomber. 
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A prototype of the Tu-128 (above), the Tu-28-80, with 
ventral housing, and (below) the series Tu-128, 


‘The largest and heaviest interceptor fighter ever to 
have achieved service status, the Tu-128 was develop: 
‘ed by a team led by I. Nezval'. A dedicated interceptor 
fighter intended for the high-altitude patrol of sections 
of the Soviet periphery unprotected by surface-to-air 
missile screens, the Tu-128 was flown as a prototype 
(Tu-28-80) on 18 March 1961 powered by two TRD-31 
(Lyulka AL:7) turbojets. Production deliveries to the 
Voyska PVO began in late 1966, the Tu-128 having a 
crew of two and paired AL-7F-2 turhojets each rated at 
16,370 Ib st (7.425 kgp) unaugmented and 22,046 lb st 
(10 000 kgp) with afterburning. Equipped with a large 
[band radar, the Tu-128 had a primary armament of 
two radar-homing and two infra-red homing Bisnovat 
R-4 missiles. Progressively withdrawn from the Voyska 
PVO home defence fighter force through the ‘eighties, 
the Tu-128 was finally succeeded by the MiG-31 in late 
1990. Max speed (with four R-4 AAMS), 1,036 mph 


‘The Tu-128 (below) was the largest and heaviest 
interceptor fighter to have achieved service status. 
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‘Tupolev Tu-128 heavy interceptors (above) in service 
with the Voyska PVO in the late ‘sixties. 


(1667 km/h) at 39,3704 (12.000 my 
Range, 1,594 mis (2 666 km) Empty equ 
57,230 Ib (25 960 kg). Normal loaded weight, 94.797 
(43 000 kg). Span, 57 ft & in (17,50 m), Length, 98 ft 5 in 
(30,00m). 
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VEF 1-16 


Owing much to a line of light cabin monoplanes and 
advanced trainers, the 1-16, designost by Kaslis Irbit 

and built as a single prototype by the Valsts Elek 
trotechniska Fabtika (State Electro-Technical Factory) 
at Riga. © single-weat lightweight fighter Of 
wooden construction with plywood skinning and a 
fixed, faired undercarriage, the 1-16 was powered by a 
454 hp Walter Sagitta ISR 12-cylinder inverted:Veo 
ongine. Itenetied an armament of two 7.9-mam fuselage 

mounted machine guns which could be augmented by 
(wo wingmounted 20mm cannon. The success of 
Initial fight tenting of the 1-16 in 1999 prompted the Lat 
Vian authorities to orcler prototypes of the heavier anc 
more powerful [19 air superionty fighter, but this was 
sul on the drawing boards when Latvia was occupiod 
by Soviet forces on 17 June 1940. The sole prototype of 


Latvia 


the 116 was subsequently flown in Soviet markings 
Which gave place to Luftwafte ings when the 
Wehrmacht advanced into Latvia during the following 
year. Max speed, 300 mph (483 km/h) at 25,920 f 


‘The sole prototype of the I-16 (above) ended its days in 
the hands of the Luftwaffe (below), 


574 


6 km) 
(1100 kp). Loaded 


weight b (1 S40kg) Span. 27 ft Ow (8.23 mn) 
Length 24f Om (730m) Wing area. 123sqft 
(11.43 mr) 

UK 


VICKERS E.F.B.1 


‘On 19 November 1912, Vickers received a contract from 
the Admiralty for an experimental fighting bip 
armed wit jus configurations 
were investigated before the desirability of placing the 
gunner in the extreme the aircraft, in order to 
achieve a clear field of fire fa fuselage 
nacelle carrying at its rear an engine diving a pusher 
propeller. This nacelle was mated with an unequal 
span heavily-staggered biplane configuration, the tail 
surfaces being carried by paired and vertically dis 
posed booms attaching to the upper and lower rear 
@ spars on each side of the engine. Designated 
EF. (Experimental Fighting Biplane) 1 and dubbed 
Destroyer”, the Vickers aircraft was, if not the very 
first, of the earliest dedicated fighter aircraft 
and was armed with a single 0303+ (7,7-mm) Maxim 
machine gun on a mount affording 60 deg elevation and 
traverse The airframe of the E F.B.1 was primarily of 


ed to choice 


yon, the nacelle accc the 
net, and carrying an 80 np Wolselny eight: 
cylinder Vee-type engine, being of steel tube with 


dusalumin skinning. warping was employed for 
lateral cot first flight. the EF.B.3 was 
displa hold at Olympia, London, in 
Fobruary 1913. The gun was fitted for the first fight 


made at Joyce but this rendered the air 
cenft 20 nose-heavy that it briefly left the ground. then 
nosed down, struck the ground and t rer. The 
following performance cat ed. Max speed. 
70 mph (113 kav) at sea level. Initial clini, 480 fe/mu 


(2,3 m/sec). Endurance, 4.5 hrs. Empty weight, 1,760 tb 
(798 kg). Loaded weight, 2,660 Ib (1 20? kg). Span, 40 ft 
Om (12.10m). Length, 27 ft 6 in (8.38 m). Height. 11 fe 


11 sn (3.63 m). Wing area, 385 8q ft (35,77 my’) 


(Below) Vickers’ £.F.8.2, one of the earliest dedicated 
fighter aircraft 


f the EF.B., Vickers undertook 
major redesign of its rier while retaining the 

configuration to result in the EF.B2 again 
against an Admiralty contract. The £F.B 2 eliminated 
the wing 51 vious aiteraft and increased 
the span of the lower wing while retaining warping for 


9 the loss 


basic 


eral control The fuselage nacelle was redesigned 
Jarge cellulaid windows were inserted in its sides: 
the angular horizontal tail surfaces gave place to sur 
faces of elliptical form and a 100 hp Gnome Monosou 
ape nine-cylinder rotary engine was fitted, The 
0.303-1n (7,7-mm) machine gun on @ ball-and-socket 
mounting in the forward cockpit. was retained, and the 
EFB2 entered flight test at Bognor in the autumn of 
1013, but crashed there during the course of October 


‘The short-lived E.P.B.2 (above and below) was a 
revision of the original E.F,B.1 design, 


‘Max speed. 60 mph (97 kan/h) at sea level. Initial climb, 
200 fr/snut (1,02 an/wec). Range, 150 mis (241 km), Empty 
weight, 10801b (476g). Loaded weight, 1.7601b 
798kg). Span, 38 ft 71n (11,76m) Length, 20ft 2in 
(8.80 m). Height, 9 7 in (2,92.m). Wing area, 280 aq ft 
95,30 m*) 


VICKERS E.F.B.3 UK 


Appearing in 1914, the E.P.B.3 (above) was the first 
Vickers warplane to achieve production, 


In December 1913, a third Vickers Experimental Fight: 
ing Biplane, the EF-.B.3, made its debut. The slight 
overhang of the top wing was eliminated to result in an 
equi-span biplane, the fuselage nacelle underwent 
further redesign, the celluloid windows being elim: 
inated, and, most important, ailerons on both upper 
and Jower wings supplanted the wing-warping control 
of its predecessors. The 100 hp Gnome Monosoupape 
rotary was retained as was also the 0.303-tn (7,7-mm) 
ers gun. Displayed at the Aero Shaw held at Olym 
pia in 1914, the E.F.B.3, was thesubjectof an order from 
the Admiralty for six aitcraft placed in December 1913. 
This contract was subsequently taken over by the War 
ice, the six aircraft embosying a number of modifica: 

ast one was fitted with an elght-cylinder 

‘ype 80 hp Wolseley engine -and being referred to 


Vee 
as the Vickers No (or Type) 30. These were to lead in 
tum to the EF.B.6 and F.B.5 Gunbus. The following 
data relate to the early EF-B.3 with Gnome engine. 
Max speed. 60 mph (97 km/h) at sea level. Initial climb, 


300 ft/min (1,52m/sec) Range, 300 mls (483 km) 
Empty weight, 1,0501b (476kg). Loaded weight, 
1,680 Ib (762 kg). Span, 37 ft 4 in (11.38 m) Length, 27 ft 
in (838m). Height, 9ft 91n (2,97m). Wing area. 
385 sq ft (35, 


VICKERS F.B.5 GUNBUS UK 
Progressive changes int 
lod to the EF.B.S ~ the EP.B4 b 
more streamlined nacelle cen 
and only two tailbooms ~ which was flown fro 
Green to Brooklands on 17 July 1914. In parallel, Vicker 
developed the E,F.B.6, which, basically similar to the 
EF.B5, had longerspan upper wings. It lacked top 
decking between the two crew seats and had aileron 
in the upper wings only. At Brooklands on 14 Jul 
the E.F-B.6 was taken on strength by the Royal Fly 
Corps when World War I began, but was not develop 
ed, The E,F.B.6, on the contrary, was ordered into pro. 
duction for both the RFC and the RNAS on 14 August 
1914, the first series aircraft being completed in the fol 
lowing October. At this time, the aircraft became 
simply FB. (Fighting Biplane) 5 and was dubbed Gun 
bus, The £.F.B.5 had retained the ser 

plane of the E.F-B.2 and early E.F-B.3, but the series 
F.B.5 had an enlarged tailplane of rectangular 
and a larger rudder. A Lewis gun on a more f 
mount supplanted the similar-calibre 
hose and the standard power plant was 
Gnome Monosoupape nine-cylinde 

F.B.5 reached the Western Front earl 
and, on the following 25 July, the fir 
ur service formed ¢ Aghting dutie: 
equipped throughout with a single aircraft 
in France, this being the RFC’s No 11 Sqn 


ath a 


Joyce 


\eirculat tail 


Vickers in the 
the 100 hp 


The F.B.5 (above and below) in its series form with 
enlarged rudder and tailplane. 


Te 


A dozen examples of the Vickers F.B.5 were built in 
Denmark; illustrated (below) is No 7. 


VICKERS 


‘le use of the F.B.5, and, after the de 
at service, the large majority of suk: 
>the RFC. although the RNAS 


ther F.B.5s which, ordered in N 
nth the 150 hp Smith Static radial 

propeller necessitating the 
age nacelle several inches above the 
h rty-one F.B.5s were 


ay 


ngine, its large 
raising of the fu 
lower wing. Two 


dred and 


delivered ¥ f which 109 we 
British Exped. y Force in France (60 
taken in France by D 


May 


lerget 
marginal 
he FBS 


engine and a 
hroughout it# 


operat 


ally withdrawn from the Vi 
n of 1916, being subsequ 
units, Max speed. 70 mph 


1526). Time 


ard-Flanders to design a twinengined fightin 
ie-pounde: 


protection for the gunner 


ome Monosor 


tween the main 
ple steel-tube ope: 
ignated E.F.B.7 and 
ein August 1816. An ungainly 
with two bays of struts, the 
pilot aft of the mainplanes, 


oylin 
planes and susp 
framework 


‘unequal-spai 
EPB7 acc 


stantial gun mount was b the centre of the 
ockpit floor, the gunn 


bit erm 


forwar: eat being attached 


‘The EF.B,7 in its original form (above) and with engine 
cowlings removed (below). 


vas provided in the cockpit to permit gun and gunner 

turn through a full 360 deg. The E,F.B.7 w 
he Arst twinengined military aircraft to Ay succes 
fully. and an order for 12 production F.B.7s was placed 
f 20 August 1916 ately after the initial 


ight 


ests of the E.F.B.7, but, in the event, the series moxtel 
was to differ in a number of major respects. The di 
tance separating the two-man crew was found wn 
acceptable and the pilot was brought forward of the 
s in sensible proximity to the gunner, the struc 
the upper wing was completely redesigned and 
iselage was revised in cross section, becoming 


gular throughout rathe 
nangular cross section aft. 


han having an inverted 
Owing to a shortage of 
juction aireraft was fitted 
jer air-cooled engines as 
resulting ina major loss 


+ pro 
80 bp Renault eight-cylin 
\e F.B.7A, the engine cha 
{ performance, As the F.B.7A obs sessed no 
perational usefulness, Vickers persuaded the War 
Office to cancel the contract for the remaining aircraft 
(which were being built by A Darracq & Company at 
Fulham under subcontract), The following data relate 
to the Gnome-engined E.F.B.7, Max speed, 75 mph 
121kavh) at 5,000 (1525 m). Time to 5,000 ft 
1525 m), 18.01min. Ceiling, 9,000 ft (2745 m). Endu 
rance, 2.5 hrs, Empty weight, 2,196 tb (969 kg), Loaded 
weight, 3.196 Ib (1450 kg). Span, 59 f 6 in (18,17 m), 
Length, 36f in (10.97 m), Wing area, 6408qft 
46m’) 


VICKERS E.S.1 


Early in 1915, Rex K Pi tasked with the rede- 
ign of the so-called Barnwell Bullet, an unarmed 
gie-seat biplane designed as a private venture by 
Vckers’ then chief test pilot, Harold Bamwoll 


UK 


son wa 


Based on a design by Frank Barwell, the unarmed 
E'S.1 (below) led to development of the F.B.19. 
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VICKERS 


Two examples of the E.S.1 Mk Il were built (above and 
below) and, also known as £.S.2s, were briefly tested 
by the RFC. 


Agsignod the designation ES. (Experimental Scout) 1 
and completed in August 1916, the redesigned aircraft 
was powared by a 100 hp Gnome Monosoupape rotary 
nd carried no armament. An equi-span single-bay un 
staggered biplane, the E.S.1 was aerodynamically clean, 
and possexwed an excel formance. but view for 
the pilot was extremely poor. An improved version was 
then developed, powered by the 10 hp C 
cylinder rotary engine. This wax assigned the official 
designation E.8.1 MkII. although it was known to Vick 
ors as the B.S.2, Two B81 Mk Ils were built, one of 
hoing fitted with a 0.303-in (7.7mm) Vick 
machine gun with Vickers Challenger synchronising 
ear andl sent to France in the summer of 1916 for oper 
‘ational trials with No 11 Sqn, REC. The other .S.1 Mk IL 
wos eventually sitnilarly armed and tested with a 
110 hp Le Rhone rotary, while the original £.8.1, too. 
wow fitted with the gun anct synchronization gear, anc 
was at one time included on the strength of an RFC 
Horse Defence squadron (No 60). The official evalu 
f the £.8.1 in both versions pronounced the aircraft tir 
ing to fly and diffloult to land, and no p 
ordered. The E.8.1 did, however, serve as a basis for the 
dosign of the later F.B.19. The following data relate t 
the Clorgetongined E.S.1 Mk II, Max speed, 112 mph 
(180 km/h) at sea level, 106 mph (170 knv/h) at 8,000 fe 


miget rine. 


these 


duction was 


(2.440 m). Time to 8.000 ft (2440 mn), 12.65 min. Endu 
tance, 2.0hs Empty weight. 981 Ib (445 kg). Loaclect 
weight, 1,602Ib (G02 kg). Span, 24 a0 in (7.43 m) 


Length, 20f 31n (6,17 m), Height, 
Wing area, 215 sq ft (19,97 mr) 


7ft Bin (2.94 m). 


VICKERS F.B.8 UK 


Only a single example was built of the F\B.8 above and 
below), developed from the F.B.7. 


576 


Aithough possessing a superficial resemblance to the 
FB 7. the FB. designed in the autumn of 1918 by Rex 
a single 0:303-in (7.7-mm) 
Powered by two 100 hp 


ome Monosoupape rotaries, th 
testing in Novem 
be good. The gunner olated in the ex 
1 the pilot was seated beneath the trail: 
ie upper wing. From the outset, it was 
i by the F.B.8 could 
od by @ smaller, single 


F.B8 began flight 


treme nose at 
ing edge of 
obvious that the armament ca 
equally well be accommod 
engined aircraft, but it had been hoped 1 pre 
cciabily higher performance could be obtained by dou 
bling the power available. Insufficient attention had 
been paid to the drag of such an aircraft, however, andl 
performance proved lower than had been anticipated. 
Furthermore, the aircraft was insufficiently manoeuvr 
able for fighting duties and was discontinued. Max 
speed. 98 mph (158 kuv/’h) at §,000 ft (1625 m). Time to 
5.000% (1525 m), 10min Service ceiling, 14,000 ft 
(4270 m), Endurance, 3.0 hrs Empty weight. 1,840 lb 
(835 kg), Loaded! weight. 2.700 Ib (1 226 kg). Span, 38 ft 
4in (11,68 m). Length. 28 ft 2in (8,58 m). Height. 9ft 
10in (3,00 m). Wing area. 468 sq ft (43.48 m*), 


VICKERS F.B.9 


Dunbe 
whict emerged towards th 
ous refinement: 


UK 


potficially the Streamline Gunbus, the F 8.9, 
1915, introduced 
Jecessar, the F.B,5 


ar te pi 


‘A derivative of the F.B.5, the F.B.9 [above and below) 
‘saw service in the Battle of the Somme 


The fuselage nacelle was of improved aerodynamic 
form: the wings and tailplane sported rounded tips. 
streamlined Rafwires replaced stranded steel cables 
and tumbuckles for interplane bracing, and a plain, 
Vee-type undercarriage supplanted the twin sinds pre 
viously used. The standard power plant remained the 
100 hp Gno: soupape rotary. Vickers built a 


One of 95 examples of the F.B.9 (above) built by 
Vickers. Others were licence-built in France. 


total of 95 F.B.8s, and a further 20-30 were built by Dar 
racq m France, some of which were issued to the RFC 
11 Sqn) and were used during the Battle of the 
Somme which began on 1 July 1916. The manufacture of 
the F-B.9 in Italy by Vickers-Tern/ fell through owing to 

ons A version designated F.B.10 powered 
wotta:Fraschini engine was proposed but not 
Outclassed by more advanced fighting aero: 
st-line service, the 


built 
planes, the F.B 9s saw only brie! 
Great majority being assigned tuitional tasks on de 
livery to the RFC, for whicti nome were retrofitted with 


dual controls. For gunnery taining, somo F B.9s were 
fitted witha Scart! ring on the front cockpit, tnit none se 
ained on charge at the time of the Armistice. Max 
speed, 8iinph (134 knv/h) ar level, 76mph 
(121kan/’) at 6.500% (180m). Time to 6,500 tt 
(1.980 m), 19 min. Service ceiling. 11,000 fr(3 356 m) En 


durance, 4.5.hre Empty weight, 1,029 lb (467 kg). 
Loaded weight, 1,892 1b (868kg) Span. J3ft Hin 
(10,29 m). Length, 28 fe 512 in (8,87 m). Height, 11% 6 in 
(3.50 m), Wing aren, 340 sq ft (31,89 m’? 


VICKERS F.B.12 


A compact two-bay biplane of pusher type, the P.B.12 
was designed for the 150 ip Hart statioradial engine. in 


the development of which the Hart Engine Company 


UK 


was be od by Vickers ha single 
nacelle faited out to a circular cross section and 
mounted in mid wing-gap, and tailbooms converging in 
side elevation to meet at the rear spar of the tailplane 


the FB.12 had a bi 
Unavailability of an 
firwt P.B.12 being fu 


Je-structure primarily of sted! tube. 
irworthy Hart engine led to the 
with an 80 hp Le Rhione rotary, 
ich It Now in June 1916. Although under 
powered, it demonstrated a creditable performance 
when tosted at the Central Flying Schoo! in the follow 
ing August, The Le Rhone was then replaced by a 
100 hp Gnome Monosoupape, and. subsequently, new 
wings of greater span were fitted — overall span being. 
extended by 3{t 7in (1,09m) — with straight raked 
rather than elliptical tips, Redesignated F.B.12A, this 
aircraft was sent to France for operational evaluation in 
December 1916. A further aircraft was built ~ by Wells 
Aviation of Chelsea ~ with the Hart engine as the 
P.B.12B. This was flown early in 1917, but promptly 
crashed, helping to seal the fate of the Hart radial, A 
contract for 80 aircraft powered by the Hart had, on 10 
November 1916, been awarded Vickers, the intention 
being to fit the series aircraft with a new, wooden 


Elliptical wing-tips distinguished the first F.B.12 
(below), here with Gnome Monosoupape engine. 


VICKERS 


‘The F.B.12 (above) achieved little success and was 
never fitted with the intended Hart engine. 


nacelle and enlarged vertical tail surfaces as the 
F.B.12C. Production of the F-B.12C was sub-contracted 
to Wells Aviation, but with the loss of the F.B.12B, the 
Hart engine was abandoned. In the event, only 18 
F.B.12C airframes were completed and these were fit 
ted with a variety of engines, including the 110 hp Le 
Rhone nine-cylinder rotary and the 100 hp Anzani 10 
eylinder radial, Testing at Martlesham Heath in May 
1917 revealed insufficient elevator control at low 
speeds, heavy lateral control and other problems 
Furthermore, the gun (a 0.303-in/7,7-mm Lewis) was 
considered to be badly positioned for changing ammu 
nition drums. By this time, tractor fighters of superior 
performance were in RFC service and further develop: 
ment of the F B.12 was therefore discontinued. The fol 
lowing data relate to the Le Rhone-powered F.B.12C 
Max speed, 87 mph (140 knv/h) at 6,500 tt (1 980 m). 
&1mph (190km/h) at 10.000% (2.050) Tine to 
6.5001 (1990), 9.7 min, Service ceiling, 14,800 ft 
(4420 m). Endurance, 3.25 hrs. Empty weight, 927 Its 
(420 kg). Loaded weight, 1.447 Ib (656 kg). Span. 29 ft 
74m (9,021) Length, 21 ft 10in (6,65 m). Height. 8 ft 


7 in (2,62 m). Wing aren, 237 xe ft (22,02) 
VICKERS F.B.16 UK 
noelved, like the F.B.12, to utilise the 150 hp Mart 


engine, the FB.16 was designed by Rex K Piersor 

Completed and flown in the summer of 1916, it was a 
single-bay staggered biplane with a fuselage faired! out 
fully to an elliptical cross section, the Hart engine being 
partly cowled, and armament consisting of a single 
Centrally:mounted synchronised 0.303-in (7,7-mm) 
Vickers gun. During the course of testing, the pare 
‘cowling was removed from the engine to improve cook 
Ing, the decking aft of the cockpit was cut down and 
ew vertical tail surfaces were fitted. With the ending 
of Hart engine development. the basic FB.16 under 
wont very considerable redesign. reappearing aa th 
F.B.A6A with a 150 hp Hispano-Suiza water-cooled Vee- 
eight engine. This aircraft was destroyed in a crash on 
20 December 1916, but a second identical aircraft was 
completed in the following month. The F B.16A hact flat 
fuselage sides and the single synchronised Vickers gun 
was supplemented by a Lewis mounted above the 
centre section, After receiving favourable reports 
during Martlesham Heath trials, it wasre-engined with 
200 hp Hispano-Suiza engine as the FB,16D, a wider 
chord wing being fitted, with both gap and stagger in 
creased, and a larger vertical tail fitted. The synchro: 
nised Vickers gun was replaced by a Lewis firing 
through the hollow propeller shaft. Because large 
contracts had been placed for the contemporary SE.5a, 
particularly with Vickers, and because Martlesham 
Heath evaluation contained numerous design crit! 
ccisms of which rectification would have been time con 
suming, the F.B.16D was not ordered into production. 
Nonetheless, work on a further development, the 


be 


‘The F.B.16A (below) was the rebuilt prototype with an 
Hispano-Suiza replacing the Hart engine. 


Increased wing chord and more vertical tail area 
distinguished the F-B.16D (above and below). 


P.BABE, continued. this having a 275hp Lot 
Dietrich @Bd eight-cylinder Veetype water-cooled 
engine and two 0.303-in (7.7-mm) synchronised Vick 
‘orm Guns totally enclosed in elongated bitsters betwen 
the cyl 


s, encouraged by 

, including @ 
20 knw) at 10.000 ft (3. 050m) and 
the ability to climb to that altitude withi 7.86 min 
During Villacoublay wials, the P.B.16E allegedly re 
tutned performance figures unsurpassed by any of its 
contemporaries, but no production order was placed, 
‘and on 29 July 1918, the prototype crashed after its pro: 


the m 
speed of 137 mph 


peller disintegrated. The following data relate to the 
F.BAGD. Max speed. 135 mph (217 km/h) at 10,000 ft 
(9050 m), 126 mph (203 km/h) at 16,000 ft (4 $70 m) 


Tune to 10.000 ft (3 050 m), 10.45 min. Service ceiling. 
18,500 ft (5 640 m). Endurance, 2.25 hrs. Empty weight. 
1,376 lb (624 kg) Loaded weight, 1.875 1b (850 kg) 


Span. 25 ft Oin (7.621m). Length, 19% 6m (6,94 m). 
Height, Sf 9in (267m) Wing area, 207 sqft 
(19,23 m*). 


With a Lorraine-Dietrich engine, the F.B.16E (above) 
‘was tested in France, crashing there in July 1918. 


ger and own for 
en August of that year, the F.B 19 wasa 

aggered equi-span biplane with a single 
7-mm) Vickers gun mounted on the part si 
of the fuselage and a 100hp Gnome Monosoupape 
engine. Ordered by the War Office for the RFC. the 
Series version was powered by either the Gnome or the 
110 hp Le Rhone, Some 50 F.B.19s were built, and. late 
in 1916, a batch of six was sent to France where, after 
operational evaluation, the fighter was deemed un 
Suited for the fighting conditions then evolving. At this 
‘ume, some of the F B.19s were delivered to the Russian 
government following demonstrations in Petrogr 
Moscow, Kiev and Tiflis, but several were still in their 
crates on the docks at Archangel at the commencement 
of the Bolshevik revolution, These aircraft were des 
troyed by the Royal Navy, but a few others assembled 
dior to the Navy's action were flown in Bolshevik s 
vice. A modified version, the F.B.19 Mk Il, was develop. 
ed with wing stagger and either the Le Rhone or Cler 


Descended from the E.S.1, the Vickers F.B,19 (above) in, 
its Mic I form had no wing stagger. 


get 110 hp rotary. Only 12 Mk Ils wete built and several 
of these were included in a batch of 12 F.B.19s sent to 
the Middle Eastern theatres of war These were flown 
in Palestine and Macedonia from June 1917. but no 
Squadron used the type exclusively and it was not welt 
liked. The following data relate to the Le Rhone 
powered F.B.19, Max speed, 98 mph (158 km/h) at 
10,0001 (3050m) 90mph (145 km/h) at 16,000 ft 
(4570 m). Time to 5,000 ft (1525 m), 5.6.min. Ceiling, 
17,000 ft (5 180m). Endurance, 3.26 hrs, Empty weight, 
892 lb (405 kg). Loaded weight, 1,478 lb (670 kg). Span, 
24 f:0 in (7.31 m). Length, 18 ft 2 in (5,64 m). Height, 8 ft 
Sin (2.51 m). Wing area, 215 sc ft (19,97 m) 


{n its Mk 1! form, tho F.8.19 (above and below) was 
produced in small numbers for RFC service. 


VICKERS F.B.11 UK 


Designed by Howard Flanders as an airship destroyer, 
for which purpose it had an elevated gunner's station, 


or “fighting top”, mounted on the centre section of the 
upper wing, the F.B.11 flew in late November 1916, 
Carrying a crew of three, including two gunners each 


provided with a0,303-in (7,7-mm) Lewis gun, the F-B.11 
was powered by a 260 hp Rolls-Royce MkII! 12-cylindet 
water-cooled engine - later to be named Eagle. The 
F.B.11 proved to be deficient in lateral control and the 


‘A “fighting top” was an unusual feature of the F.B.11 
(below), designed to combat airships. 


VICKERS 


first prototype eventually crashed and was written olf, 
a second example never being completed as, in the 
meantime, it had been realised that the entire concept 
of the large airship destroyer was fundamentally un- 
sound. Max speed, 96mph (154km/h) at 5,000f 
(1.525 m), 81 mph (130 km/h) at 10,000 fe (3 060 m). Time 
to §,000f (1625m), 16.5min, Ceiling, 11,000 ft 
(3.356 m), Endurance, 7.5 hrs. Empty weight, 3,340 Ib 
(1515 kg). Loaded weight, 4,934 lb (2238 kg). Span, 
51 ft Oin (15,64 m). Length, 43 ft 0 in (13,10 m). Height, 
19 ft B in (4,16 m), Wing area, 845 sq ft (78,50 m*). 


VICKERS F.B.24 UK 


‘A two-seat fighter-reconnaissance aircraft, the F.B.24 
‘was yet another Vickers aircraft originally designed for 
the ill-fated and Vickers-sponsored Hart radial engine. 


‘The F.B,24C (above and below) in its version with a 
frontal radiator for the Lorraine-Dietrich engine, 


The prototype was completed in December 1916, but 
unavailability of the Hart engine resulted in its modifi 
cation to accept the 150 hp Hispano-Suiza water-cooled 
engine as the F.B.24A, and the second airframe, the 
F.B.24B, being similarly powered. An unequal-span 
two-bay biplane, the F-B.24 had an armament of one 
fixed synchronised Vickers gun and one Lewis on a 
Scarff ring mounting, Both F.B.24A and 24B were re 
engined with the 200hp Hispano-Suiza with which 
they were redesignated as F.B.24Ds, Similar in general 
configuration was the F-B.24C, which was powered by 
a 275 hp Lorraine-Dietrich 88d water-cooled eight 
oylinder Vee-type engine and armed with two syn- 
chronised Vickers guns, provision being made for 
emergency dual control in the gunner’s cockpit. The 
P.B.24C and D both possessed good performance, but 
the limited view offered from the pilot's cockpit was 
considered unacceptable. Consequently, the Vickers 
team revised the basic design by lowering the upper 
wing so that it was attached directly to the upper 
Jongerons, the front cockpit being situated between 
the wing spars. With this change, the aircraft was de- 


signated F.B.24E and power was provided by a 200 hp 
Hispano-Suiza. This same configuration was adopted 
for yet a further version of the design, the F.B.24G, 
which was a larger aircraft than its predecessors, with 
two-bay wings of equal span and chord and a 376 hp 
Lorraine-Dietrich 12-cylinder Vee-type engine. The 
F.B.24G was built in France by the Darracq concern, but 
it did not fly until 26 May 1919, and its performance and 
fate have gone unrecorded. The following data relate to 
the F.B.24D. Max speed, 118 mph (190 kxn/h) at 10,000 ft 
(3.050m). Time to 10,000 ft (3 050m), 15 min. Endu- 

rance, 3,0 hrs. Empty weight, 1,630 Ib (739 kg). Loaded 
weight, 2,610 lb (1184 kg). Span, 35 ft 6in (10,82 m). 

Length, 26f Oin (7,92m). Wing area, 340sqft 
(31,59 m*). 


VICKERS F.B.25 UK 


Derived from the abortive F.B.23 design intended as a 
‘successor to the F.B.9, the F.B.25 two-seat night fighter 
was conceived to fulfl the same requirement as the 
Royal Aircraft Factory's N.E.1. Completed in the early 
spring of 1917, the F.B.26 carried its two crew members 
in staggered side-by-side seats, the gunner being post- 
tioned ahead and to starboard. Like the N.E.1, the 
F.B.25 was intended to carry the Vickers-built Crayford 
rocket gun with which it was supposed to attack hostile 
airships, and a small searchlight was originally to have 
been mounted in the extreme nose of the nacelle. The 
intention was to power the F.B.25 with the 200 hp His 

pano-Suiza eight-cylinder water-cooled engine, and in 
order to minimise the risk of the aircraft turning over 
during a nocturnal landing, it was proposed to provide 
‘a nosewheel. In the event, non-availability of a 200 hp 
unit dictated installation of a 160 hp Hispano-Suiza, and 
neither searchlight nor nosewheel was fitted. A two 

bay unstaggered equi-span biplane with tallbooms 
converging in elevation to meet at the rear spar of the 
tailplane, the F.B.25 carried its unusually wide nacelle 
at mid wing-gap. As well as the Crayford rocket gun, an 
interesting feature was the oleo-pneumatic undercar 

riage, Flight testing revealed poor characteristics, and 
‘when sent to Martlesham Heath in May 1917 (where it 
was eventually to crash), the official reports were sin 


With nose-mounted searchlight removed, the F.B.25 
(below) is here seen carrying a Crayford rocket gun. 


guiarly unflattering, dismissing the F.B.26 as wholly 
‘unsuited for night fighting. The following performance 
data were established at Martlesham Heath Max 
speed, 86 mph (138 km/h) at 5,000 ft (1 526 m), 77 mph 
(124 km/h) at 10,000 ft (3,050m). Time to 6,000f 
(1.830 m), 11.9 min. Service ceiling, 11,000 ft (3.355 m). 


Alone among Vickers’ World War I fighters, the F.B.26 
(below) received a name, being dubbed Vampire. 


Endurance, 4.5 hrs. Empty weight, 1,6081b (729 kg). 
Loaded weight, 2,454 lb (1113kg). Span, 41ft 6in 
(12,65 m), Length, 28 fe 1 in (8,56 m). Height, 10 ft 10in 
(3,30.m), Wing area, 500 sq ft (46,46 m’) 


VICKERS F.B.26 VAMPIRE UK 


Curiously retrogressive in design when built in May 
1917, the pusher fighter with boom-carried empennage 
being decidediy passé at that stage in World War, the 
F.B.26 single-seat fighter had its nacelle attached 
directly to the upper wing. The original concept. pro- 
vided for a single 0,303-in (7,7-mm) Lewis gun, but an 
additional Lewis had been introduced by the time that 
the F.B.26 reached Martlesham Heath for official test- 
ing in July 1917, Power was provided by a 200 hp His: 
pano‘Suiza engine, but inadequate cooling led to the 
original single flat radiator being replaced by two 
separate radiator blocks. On 25 August 1917, the proto- 
type was spun into the ground by Vickers’ test pilot 
Harold Barnwell. Nonetheless, a month later, on 19 Sep- 
tember, a contract was placed for six examples of a 
modified version of the F.B.26. The wing structure was 


‘The F.B.26 (above and below) fitted with Eeman triple- 
‘gun mounting in the nose and the definitive wings. 


completely revised, radiator blocks were attached to 
the nacelle sides and a larger vertical tail was intro- 
duced, Interest in the F.B.26 centred on its potential as, 
a Home Defence fighter, and it was proposed that arma 

ment would consist of two Lewis guns coupled with an 
Aldis sight and capable of several degrees of elevation 
and depression, However, in order to obtain greater 
firepower, the nacelle of the F.B.26 was modified to per- 
mit installation of an Eeman three-gun universal 
mounting. The first two F.B,26s had the trio of Lewis 
uns fixed to fire horizontally, but t was intended that 
the next four aircraft would have a modified Eeman 
mounting capable of 45 deg of elevation. The first of the 
modified F.B.26s was flown in December 1917 with a 
200hp Hispano-Suiza engine. After testing at Mar 

esham Heath, this aircraft was assigned to No 141 Sqn 
in February 1918 for service evaluation. It was con 

cluded that the F B.26 was unsuited for Home Defence 
duties and work on the incomplete machines was 
halted, although the second and third examples had 
been completed and flown meanwhile, As the basic de- 
sign was considered to possess potential in the close 
air support réle, the second of the modified F.B.26s was. 
fitted with a redesigned nacelle incorporating armour 
protection for the pilot and a 230 hp Bentley B.R.2 nine 

oylinder rotary. This armoured ‘trench-strafer" was 
assigned the designation F.B.26A, and, under the off 
cial nomenclature scheme introduced in the spring of 
1918, became the Vampire Il, the F.B.26 being the Vam- 
pire I In the event, the Vampire II had still to be com- 
pleted by the end of June 1918, and thus came too late 
on the wartime scene. The following data are applic- 
able to the HispanoSuiza-engined modified F.B.26. 
‘Max speed, 121 mph (195 kv’) at 6,000 ft (125m), 


117 mph (188 km/h) at 10,000ft (3050m), Time to 
5,000 ft (1525 m), 4.33 min. Service ceiling, 22.500 ft 
(6860 m). Endurance, 3,0 hrs. Empty weight, 1,470 Ib 
(667 kg). Loaded weight, 2,030 1b (921 kg). Span, 31 ft 
6in (9,63 m). Length, 23 ft 5 in (7,14 m). Height, 9 ft 5 in 
(2,87 m). Wing area, 267 sq ft (24,80 m*) 


VICKERS 121 WIBAULT SCOUT UK 


Following the establishment in the UK on 8 June 1925 of 
Wibault Patents Limited as a subsidiary of Vickers and 
‘controlling Michel Wibault's light alloy aircraft manu- 


‘The Type 123 Hispano Scout (above and below) was 
designed to make use of the Rolls-Royce F_XI. 


facturing patents, Vickers began, in November 1925, to 
manufacture a series af Win fighters (which see) 
against a contract obtained from Chile. The Vickers: 
built Win 7 all-metal single-seat fighter, assigned the 
designation Type 121 and referred to as the Wibault 
Scout, differed from the standard French model in a 
number of respects. As a prototype of the Type 121, 
‘Wibault re-engined a standard aircraft with a 455 hp 
Bristol Jupiter VI nine-cylinder radial and fitted a Vick- 
ers oleo-pneumatic undercarriage, this aircraft being 
ferried to the UK in February 1926. Further modifica: 
tions were introduced by Vickers, including the provi- 
sion of stronger wing bracing struts, and the first Vick: 
ers-built Wibault Scout was flown at the end of June 
1926, this being provided with an armament of two syn- 
chronised 0,303-in (7,7-mm) Vickers machine guns. 


Vickers Type 121 (below) was the Wibault Wus 7 built 
‘under licence in the UK for the Chilean Army. 


This, the first fighter to be built against a Chilean 
contract for 26 aircraft, was lost when its pilot was 
unable to extricate it from a spin, a replacement sub- 
‘sequently being produced. Deliveries to the air com- 
ponent of the Chilean Army began in November 1926, 
Wibault Scouts equipping escuadrillas within the 
Grupo Mixto de Aviacion 1 at El Bosque. The fighters 
were freighted to Valparaiso in small batches as and 
‘when Chilean payments were forthcoming, the last of 
the batch being dispatched in October 1927. The 
Wibault Scouts proved somewhat unsatisfactory in 
Chilean service, several being lost in accidents -one, at 
least, as a result of shedding a wing in the air ~ but the 
type remained at least nominally in service with the 
Fuerza Aérea do Chile from that service's establish: 
ment in March 1930 until late-1934. The original 
Jupiter-engined Wie 7 was retumed to its manufac- 
turer in France for use as a demonstrator and no further 
examples were built by Vickers. Max speed, 144 mph 
(232 km/h) at 15,700 ft (4785 m). Time to 17,000f 
(5180 m), 12 min. Service ceiling, 23,000 fe (7 010 m). 
Range, 300 mls (483km). Empty weight, 1,920 Ib 
(871 kg). Loaded weight, 2,970 lb (1 347 kg). Span, 36 ft 
Lin (11,00m). Length, 23 ft 8 in (7,21 m). Height, 11 ft 
6 in (3,50 m). Wing area, 237 sq ft (22,00 m*). 


UK 


VICKERS 123 
Believing, at the end of 1925, that the time was right for 
the development of a new British fighter with a liquid- 
cooled engine and Rolls-Royce having a potentially 
sultable power plant under development, Vickers 
began work on the Type 123. Pending the availability of 
the Rolls-Royce engine, an Hispano-Suiza 12b 12- 
cylinder Vee-type engine of 465 hp was acquired from 
France and installed in the private-venture fighter 
which first flew on 9 November 1926. Of all-metal con- 
struction with fabric skinning, the Type 123 had the 
standard armament of twin synchronised 0,303-in (7,7- 
mm) Vickers machine guns and was a heavily-stag 


gered equi-span biplane with the fuselage carried 
within the gap, but with an abbreviated cabane. A 
semi-circular radiator was carried beneath the centre 
section of the lower wing. The availability in May 1927 
of the Rolls-Royce F-XI engine made possible the 
original intention of the design team to be revived in 
solar as power plant was concemed, and the prototype 
was then rebuilt as the Type 141 (which see). Max 
spood, 149 mph (240 kaw/h) at 10,000 ft (3 050 m). Time 
to 10,000 ft (3 050 m), 6.6 min. Empty weight, 2,278 lb 
(1033 kg). Loaded weight, 3,300 1b (1 497 kg). Span, 
34 f.0 in (10,36 m). Longth, 28 ft 6 in (8,69 m). Height, 
9 ft 4 in (2,84 m). Wing area, 378 9q ft (35,12 m*). 


VICKERS 141 UK 


After re-engining of the Type 123 with the 510 hp Rolis- 

Royce F.XI 12-cylinder Vee-type water-cooled engine 
as the Type 141, this fighter became a contender in 
January 1928 in a competition held at Martiesham 
Heath to select for the RAF a single-seat fighter meet 

ing the requirements of Specification F.9/26. The Type 
141 carried single 0.303-in (7,7-mm) machine guns in 
bulged housings on each side of the fuselage beneath 
the cockpit, and, apart from its engine, it differed from 
the Type 123 in having a retractable radiator in the for: 

ward fuselage in place of the fixed radiator beneath the 
wing centre section. Although possessing light and re- 
sponsive controls, and a good performance, the Type 


Rebuilt with an F-XI engine, the Type 123 became the 
‘Type 141 (above), being tested at Martlesham Heath 
before the civil markings were restored (below), 


VICKERS 


141 was bested by the Bristol Type 105 Bulldog and the 
‘Hawker Hawfinch. After its return from Martlesham 
Heath, the Type 141 was fitted with a revised vertical 
tail, a chin radiator and shortened rear undercarriage 
legs (enabling them to be anchored to the front wing 
spar), and was submitted for deck trials as a shipboard. 
fighter to Specification 21/26. Other modifications in- 
cluded provision of an arrester hook, wheel brakes, 
interconnected elevators, detachable wing spar joints 
‘and hoist attachments. After initial trials, the dihedral 
of the lower wings was increased from three to five deg 
inan attempt to improve lateral stability. Sea trials took 
place aboard HMS Furiousin June 1929, but these were 
not entirely satisfactory, and, after its return to Vickers, 
the Type 141 was flown in the 1929 King's Cup Air Race 
(6:6 July), but was forced to retire, the aircraft sub- 
sequently being scrapped. Max speed, 177mph 
(285 km/h). Empty weight, 2,650 Ib (1202 kg), Loaded 
weight. 2.700 Ib (1678 kg). Span, 34 ft 0 in (10,36 m). 
Length, 27 0 in (8,23 m). Height, 8 ft 11 in (2,72 m). 
Wing area, 378 sq ft (35,12 m’), 


VICKERS 125 VIREO 


‘The Wibault system of construction was used by 
‘Vickers for the single Vireo (above and below). 


Only one Vireo (below) was built. At one stage it was 
fitted with floats, but never flew in seaplane form. 


The Wibault system of metal airframe construction, 
with which Vickers had gained experience in building 
the Type 121 Wibault Scout, was utilised for a low: 
powered shipboard fighter to Specification 17/25. Sub 
mitted to the Air Ministry on 15 December 1925, this 
type, to be named Vireo, was awarded a one-aircraft 
contract. Intended to use either wheel or float under- 
carriage, and suitable for launching from a catapult, the 
Vireo was powered by a 230hp supercharged Arm: 
strong Siddeley Lynx IV seven-cylinder radial air- 
cooled engine and had provision for two wing-mounted 
0.303-in (7,7-mm) machine guns firing outside the pro- 
peller disc. The structural design of the Vireo followed 
Closely that of the Type 121, with the airframe virtually 
entirely covered by corrugated metal skinning. Flown. 
early inMarch 1928— flight testing having been delayed 
bby extensive aerodynamic and structural tests under: 
taken at the Royal Aircraft Establishment — the Vireo 


879 


VICKERS 


was evaluated at Martiesham Heath in April and deck 
trials then took place aboard HMS Furious on 12 July. 
‘The Vireo was fitted with a twin-float undercarriage. 
but, in the event, seaplane trials that were to have 
taken place at the MAEE, Felixstowe, were not pro- 
ceeded with. The speed performance of the Vireo was 
inevitably poor owing to the combination of low engine 
power and high drag resulting from the corrugated sur 
faces, and it suffered extremely unpleasant stalling 
characteristics. In consequence, development was ter 
minated. Max speed, 120 mph (193 ka/h). Service ceil: 
ing, 14,760 ft (4.495 m). Empty weight. 1,951 lb (885 ka). 
Loaded weight, 2,550Ib (1167 ka). Span, 35 ft O1n 
(10,67 m). Length, 27 ft 8 in (8,43 m). Height, 11 ft 5 in 
(3,48 m). Wing area, 214 sq ft (19,88 m'), 


VICKERS 143 UK 


int) 


(Above) The Type 143 Bolivian Scout based on Type 141 


Kvolved from the Type 141 to meet a Bolivian require: 
‘ment which was to result, in 1929. in an order for wix air 
craft, the Type 143 was flown for the first time on 11 
Juno of that year. The Type 143, known unofficially as 
the Bolivian Scout, differed from the Type 141 in having 
squared-off wingtips, longer-span, narrow:ehord 
ailerons, a larger cutout above the pilot's cockpit, a 
splivaxle undercarriage, hoop-skids under the inter 
plane struts and modified fuxelage faired to a broader 
‘val section to mate with a 460 hp Bristol Jupiter VIA 
nine-cylinder air-cooled radial engine. As with the 
‘Type 141, the upper wing centre section was carried. 
above the fuselage on aplayad, crous-braced struts, the 
fuvelage being supported above the lower wing by 
N-type struts. Conatruction was all metal and arma 
mont compnised two 0.303-n (7,7-mm) Vickers guns 
firing through troughs in the fuselage sides, The frst of 
the six Type 143 fighters for Bolivia's Cuerpo de Avia: 
ion reached £1 Alto, La Paz, in January 1930, the sixth 
having been fitted with a Jupiter VII for Air Ministry 
trials at; Martlesham Heath before being re-ongined 
with a Jupiter VIA for shipment to Bolivia. By the time 
sporadic border disputes between Bolivia and Para. 
quay in the Chaco Boreal escalated, in June 1932, into 
full-scale warfare, the Cuerpo de Aviacion of the former 
nation had already written off three of its Type 1435. On 
30 September, one of the surviving Type 143s was 
effectively responsible for the first Paraguayan loss as a 
result of air-to-air combat — probably the first loss of an 
aircraft in such circumstances in the history of Latin 
American military aviation - when a Wibault 73 re: 
ceived damage that. indirectly, was to lead to its des 
truction. Max spoed, 150 mph (241 km/h) at 11.500 ft 


Four of the six Vickers Type 143 Bolivian Scouts (above) 
‘at El Alto, La Paz, in 1931. 


(3.506 m). Time to 13,100 ft (3.990 m), 10min. Service 
ceiling, 20,000 ft (6 100m). Empty weight, 2,246 Ib 
(1.019 kg). Loaded weight, 3,120 Ib (1 415 kg). Span, 34 ft 
0.10 (10,36 m). Length, 27 ft 10% in (8,50 m). Height, 11 ft 
in (3.43 m). Wing area, 336 5q ft (31,21 2’). 


VICKERS 177 UK 
Erfectively the seventh Type 143 airframe, the Type 177 
was intended as a single-seat shipboard fighter to 
Specification 21/26 — for which the Type 141 was also 
contender — and flew for the first time on 26 November 
1929, Powered by a 540 hp Bristol Jupiter XFS nine: 
cylinder radial air-cooled engine, the Type 177 was 
purely a private venture and was the final development 
Inthe line of Vickers single-seat tractor-engined fighter 
biplanes, Armament compnsed the standard pair of 
synchronised 0.303-n (7,7-mm) Vickers machine guns. 
On 20 May 1930, the Type 177 demonstrated a terminal 
velocity dive from 20,000ft (6 100m) in which it 
attained a speed of 300 mph (483 km/h), and, in the fol 
lowing month, deck landing tials were performed 
aboard HMS Furious. Unaccustomed to steerable 
hydraulic brakes ~ an innovation featured by the Type 
177 ~ one pilot applied the brakes too harshly and put 
the aircraft on its nose, after which thene trials wer 

discontinued. The Type 177 proved unacceptable for 
shipboard use and development was discontinued. 
Max speed. 190 mph (306 km/h) at 13.120 ft (4 000 m). 
Time to 13,120 ft (4.000 m), 9.5 min. Range, 470 mis 
(756 km) at 176 mph (282 ken/h) at 15,000 fe (4 570 me) 
Empty weight, 2,835 lb (1286 kg). Loaded weight. 
4,080 tb (1 837 kg). Span, 34 ft Jin (10.44 m). Length, 
27 ft.6 in(8.38 m). Height, 11 31m (3.43 m). Wing area, 
336 sq ft (31,21 m’) 


‘The Vickers 177 shipboard fighter (below) was built as 
a private venture for official trials. 


VICKERS 151 JOCKEY 


During the mid ‘twenties, the Air Ministry accepted the 
philosophy that the primary concem of the RAF's 
fighter element should be interception of intruding 
enemy bombers. Accordingly, a specification was 


drawn up for a single-seat day interceptor capable of 


(Above) A Type 143 Bolivian Scout of the Cuerpo de 
Aviacion, as used in the conflict with Paraguay. 


‘overtaking an enemy alrcraft flying at 150mph 
(241 kan/h) at 20,000 ft (6 100 m), This specification, 
F 20/27, resulted in contending monoplanes being 
ordered from de Havilland, Vickers and Westland, The 
Vickers design, the Type 151, was constructed on 
‘Widault principles, but the rear partion of the fuselage 
was fabnic covered. Power was provided by a nine 
cylinder Bristol Mercury A radial engine rated at 
480 hp at 13,000 ft (3.960 m), provision was made for an 
armament of twin 0.903-in (7,7-mm) Vickers guns, and 
the manufacturer assigned the appellation of Jockey to 
the fighter Among novel features embodied by the 
Type 151 was a sideways-hinging engine mounting to 
ease accessibility for maintenance, all controls, wiring 
and piping, and even the Constantinesco gun synchro 
nisation equipment hinging without disconnection, 


‘The Vickers Type 151 (above) in its original form, with 
‘an ncowled Mercury engine. 


Designed by Rex Pierson and J Bewsher, the Type 161 
‘was flown in April 1930, but oscillation and inadequate 
torsional rigidity in the rear fuselage were encount: 
ered. Various palliatives were applied, such as wing 
toot leading-edge slots to rectify the buffeting that was 
believed to create the problems, but these proved in. 

effectual, and in January 1932, when the Mercury IIA 
‘gave place to a 530 hp Jupiter VIFF, structural redesign 
of the rear fuselage was undertaken, It was intended to 
re-engine the Type 151 once more, this time with a Mar 

‘cury 1VS2 supercharged power plant, but. in June 19332, 
before this change could be made, the fighter failed to 
recover from a flat spin while undergoing trials at Mar 

tlesham Heath. Progressive redesign of the Type 161 
was subsequently undertaken as the Jockey Il, which, 
1n its definitive form, was submitted to meet Specifica: 

ion F-5/34 as the Venom (which see), Max specd, 
218 mph (351 kav/h) at 10,000 ft (3 050 m). Initial climb, 
1,850 ft’min (9,40 m/sec), Time to 10,000 (3.050 m). 


With a Jupiter engine and new rear fuselage, the Type 
151 (above and below) also featured wheel spats, 


48min. Empty weight, 2:2601b (1025 kg). Loaded 
weight, 3,161 Ib (1434k9). Span, 32ft 61n (9,90 m) 
Length, 23 ft Oin (7,01 m). Height, 8ft 31n (2.51 m) 
Wing area, 150 sq ft (13,93 m') 


VICKERS 161 UK 


In the mid "twenties, the British Air Ministry found 
attractive the possibility of the 37-mm COW (Coventry 
Ordnance Works) gun for use against bombers. Accord 
ingly, Specification F.29/27 was issued calling for a 
single-seat dedicated bomber-interceptor armed with 
this large and heavy weapon. The specification called 
for the gun to be mounted in a fixed position to fire for 
ward and upward at an oblique angle of at least 45 deg. 


As first flown, the Type 161 (above) did not carry the 
COW gun for which it was designed. 


Provision was to be made for oversize and autornati 
cally:fedl ammunition clips totalling 50 shells, the entire 
COW gun mechanism had to be easily accessible to the 
pilot and steadiness as a gun platform was a prime re- 
quisite, Vickers submission to this Specification, the 
‘Type 161, was extraordinary in that Jt reverted to the 
long-abanconed pusher biplane formula with tail sur 
fnces carried by booms, Despite its archaic configura 
tion, however, the Type 161 emboctied some advanced 
features and became the subject of a single-aircraft Air 
Ministry contract, An unequal-span two-bay biplane 
with comparatively high aspect ratio wings with dural 
umin plate and tube structure, it had a metal mono- 
‘cogiue nacelle, accommodating the pilot to port and the 
COW gunto starboard, which was faired into the upper 
wing and raised above the lower wing by splayed 
Netype struts. The 30 hp Bristol Jupiter VIF nine- 
cylinder radial carried at the rear of the nacelle drove a 
four-blacied propeller, aft of which was a curious, long 
tapered cone which, intended to promote directional 
stability, was supported by struts from the tubular tail: 
booms and the tailplane. The Type 161 was flown for 
the first time on 21 January 1931, and aftor provision of a 
broader-chord rudder, it flew extremely well, arriving 
‘at Martlesham Heath in September 1931 for official eval: 


Modified for its Service trials, the Type 161 (above and 
below) had additional fin area, 


uation. Development was discontinued when official 
interest in promoting the quick-firing COW gun lapsed 
Max speed, 185 mph (298 km/h) at 10,000 ft (3 050 m) 
Time to 10,000 ft (050m), 5.8min Empty weight 
2.381 Ib (1080 kg). Loaded weight, 3,350 lb (1 620 kg). 
Span, 32ft Oin (9,75m). Length, 23 6in (7.16 m) 


Height, 12f 4in (376m). Wing area, 270sqft 
(25,08 m’), 
VICKERS 279 VENOM UK 


VICKERS 


A pressure cabin and a six-cannon armament were 
features of the Vickers 432 (above and below). 


‘The Venom (above), based on the Type 151 design, was 
Vickers’ first retractable-undercarriage fighter. 


Fundamentally a redesigned and improved Type 151 
Jockey and. indoed, initially known as the Jockey Il, the 
‘Type 278. for which Vickers adopted the name Venom, 
‘was intended to meet the requirements of Specification 
F.5/34. Powered by a 625 hp Bristol Aquila AE 35 nine 
cylinder sleevo-valve radial engine enclosed by a long: 
chord NACA cowling. the Venom was.a highly sophisti 
cated aircraft, with a metal monocoque fuxelage, its 
stressed skin being affixed by countersunk rivets. It 
Was unique at the time it entered flight test, on 17 June 
1936, in having 90-dag-daflection flaps, The Venom re- 
tained the sideways-hinging engine feature of th 
Type 161, and a battery of eight 0.303-1n (7,7-mm) 
‘machine guns was mounted in the wings from the start 
of test flying. The Venom proved exceptionally 
manoeuvrable, with outstanding roll rate and turning 
radius, but it lacked the power to compete seriously 
with its Rolls-Royce liquid-cooled Vee-type-engined 
contemporaries, and, as no sufficiently compact British 
air-cooled radial of adequate power was available for 
installation, it was scrapped in 1939. Max speed, 
312 mph (502 km/h) at 16,250 ft (4 965 m), Initial climb, 
3,000 ft/min (15,25 m/sec). Service ceiling, 32,000 tt 
(9755 m). Loaded weight, 4,156 Ib (1 885kg). Span 
92 ft 9in (9,98 m). Length, 24 ft 2in (7,36 m). Height, 
10ft 9 in (3,27 m). Wing area, 146 sq ft (13,56 m*) 


By the time the Venom (above and below) was on test, 
the F.5/34 Specification had already been overtaken by 
later requirements, 


VICKERS 432 


The final attempt by Vickers to develop a fighter for the 
RAF began in 1939 with a design for a twin-engined 


UK 


heavy fighter featuring an armament of a 40-mm Viok 
fers cannon in a dorsal turret. As the Type 414, this cor 
esponded with the requirements of Specification 
F.22/39 and gained a two-aircraft contract in 1939, Tur 
ret development began in a Wellington test-bed but, in 
the course of 1940, the requirement was changed via 
Specification F.16/40, to emphasise high-altitude po 

formance, as there were growing fears that the Luft 
waffe would be able to launch operations over Britain 
at altitudes beyond the capabilities of existing RAF 
fighters. A mote conventional armament of 20-mm 
cannon was adopted in the revised Vickers 420 design 
to the new specification, but further changes were 
called fot in Specification F.7/41, including a pressure 
cabin, The Vickers response to this final requirement 
was Type 432, completely re-stressed and with an 
armament of six 20-mm cannon in a ventral blister. The 
original contract for the Type 414/420s was cancelied in 
1941 and new one substituted for two Type 4325, As 
finally built, the Type 432 was the first Vickers aircraft 
of wholly stressed-skin construction, and it made use of 
@ so-called “lobster-claw” design for the wing torsion 
box, in which heavy-gauge skin had a thickened sec 
tion to house the spanwise spar booms, giving a profile 
shaped like a lobster claw. The fuselage was a stream: 
lined tube and the coolant radiators for the engines 
‘were buried within the wing. The pilot was accommo 
dated in a relatively small, self-contained pressure 
cabin, his head being enclosed by a small, double: 
Glazed dome, or "bubble", which hinged to one side for 
access and egress, Powered by two Rolls-Royce Merlin 
61 12-cylinder Vee-type engines rated at 1,520 hp, the 
first prototype Type 432 was flown on 24 December 
1942, initial trials revealing serious handling difficulties 
on the ground, the aircraft snaking while taxying and 
necessitating aft movement of the mainwheels to cor 
rect the bad tracking. The impossibility of making a 
three-point landing was only rectified by replacement 


Of two prototypes ordered, only one Vickers 432 was 
completed (below), and tested in 1943-44 
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of the Irving-type ailerons with surfaces of Westland 
type and alteration of tail settings. The competitive 
Westland Welkin was ordered into production and the 
second prototype of the Vickers fighter, the Type 446, 
‘was cancelled on 1 May 1943 before completion, 
although the first prototype was retained by Vickers for 
test purposes until the end of 1944. The estimated 
maximum speed of 436 mph (700 km/h) at 28,000 ft 
(8 535 m) was never attained as the Merlin 61 engines 
did not nun satisfactorily above 23,000 ft (7 010 m). Max 
speed (achieved), 380:mph (611 km/h) at 20,000 ft 
(6 100 m). Initial climb, 2,750 ft/min (13,97 m/sec). Time 
to 15,000 ft (4 570 m), 5.4 min. Estimated service ceil- 
ing, 37,000 ft (11 280 m). Range, 1,500 mls (2-414 km) at 
30,000 ft (9 146 m). Empty weight, 16,973 lb (7 427 kg) 

Loaded weight, 20,168 lb (9 148 kg). Span, 56 ft 108 in 
(17,34 m). Length, 40 ft 743 in (12,38 m). Height, 13 ft9 in 
(4,19 m). Wing area, 441 sq ft (40,97 mr’), 


VILLIERS II (2amC2) France 


‘A.watertight bull-type fuselage allowed the Villiers IL 
{above and below) to alight on water in emergency. 


(6000 m), 28 min. Endurance, 3.0 hrs. Empty weight, 
2,778 lb (1 260 kg). Loaded weight, 4,189 1b (1900 kg) 
‘Span, 42 fr 7$6 in (13,00 m). Length, 31ft 2 in (9,50 m) 
Height, 12 ft 11%1n (3,96 m), Wing area, 430.57 sqft 
(40,00 m") 


VILLIERS V (5CN2) France 


‘The Type V appeared in 1926 to meet an Aviation mil- 
itaire tequirement for a new two-seat night fighter. 
Powered by a 450hp Lorraine-Dietrich 12Eb water: 
cooled 12-cylinder W-type engine, it was an unequal- 
span single-bay staggered biplane of wooden construc 
tion, the fuselage being a plywood monocoque and the 
‘wings being fabriccovered. Armament consisted of the 
standard paired, synchronised 7,7-mm Vickers guns 
‘and twin Lewis guns on a flexible mounting in the rear 
cockpit. Provision was made for jettisoning the 105.6: 
Imp gal (480-1) fuel tank, and equipment included two 
landing beacons, flares and R/T. Evaluated as the Vil 
‘5CN2, it was not considered by the Aviation militatreto 
offer an adequate advance in performance over the 
existing equipment of the Escadrilles de Chasse de 
‘Nuit to warrant a production order. Max speed, 
139 mph (224 km/h) at sea level, 130 mph (210 km/h) at 
13,125 ft (4 000 m). Time to 21,326 ft (6 500 m), 43 min. 
Service ceiling, 22,965 ft (7000). Empty weight 
2,809 Ib (1 274 kg). Loaded weight, 4,641 Ib (2 105 kg). 
‘Span, 39 ft4¥9 in (12,00 m). Length, 28 ft 813 tn (8,75 m). 
Height, 10f 9%1n (3,30 m). Wing area, 430.57 sqft 
(40,00 m’) 


The Villiers V (below) as tested in 1926. 


In 1924, the Ateliers d’Aviation Frangols Villiers at 
Meudon, near Paris, designed two-seat shipboard 
fighter to moot an official requirement. Assigned the 
company designation Type Il, the fighter was a single- 
bay sesquiplane of mixed wood and steel construction 
with a jettisonable undercarriage and a watertight, 
bboat-type fuselage planing bottom to permit alighting 
(on water in an emergency. Armament consisted of two 
synchronised 7,7-mm Vickers guns and two Lewis 
‘guns of the same calibre on a flexible mounting in the 
Year cockpit. Two prototypes were ordered under the 
service designation Vil 2amC2 (Avion Marin Chasse 
biplace), one powered by a 450 hp Hispano-Suiza 12HA. 
12-cylinder Vee-type engine and the other by a sim!- 
larly-rated Lotraine-Dietrich 12Eb 12-cylinder W-type 
engine, the former undergoing comparative trials con- 
ducted by the Aéronautique maritime at Saint Raphael 
‘which ended in May 1926, Of the our contending types, 
two, the Vil 2amC2 and the Levasseur P.L.5C2n, were 
selected for production, 30 of the former and 20 of the 
latter being ordered. The order for the Vil 2amC2 placed 
on 19 December 1925 specified the Lorraine-Dietrich 
12Eb engine, and at least one aircraft made simulated 
deck landings at Saint-Raphaél, but theres norecord af 
any landing aboard the solitary French carrier Béarn. In 
May 1927, a number of Vil 2amC2 fighters joined 
P.LSC2as in the land-based Escadrille 5C1 (redesig- 
nated Escadrille 3C1 on 1 February 1928) at Hyéres. 
‘Both of these two-seat types were to give place to non- 
navalised single-seat Loire-Gourdou-Leseurre LGL 32s 
from Aviation militaire stocks in September 1928. Max 
speed, 195mph (217km/) at sea level, 122mph 
(197 kxm/h) at 19,686 (6000 m). Time to 19,685 f 


VILLIERS VII (8amC1) 


Undergoing operational trials at Saint-Raphaél during 
the closing weeks of 1926, the Type VIII was built in 
‘competition with the Levy-Biche LB 2amC1 as a single- 
seat shipboard fighter with the ability to alight on 
water in an emergency. A parasol monoplane of 
‘wooden construction with a plywood-covered fuselage 


Continuing the theme of the Villiers I, the Type VII 
(above and below) failed to obtain official approval. 


and fabriccovered wings, it featured a fuselage 
divided into watertight compartments and incorpo: 
rated a boat-type planing bottom, The undercarriage 
‘was jettisonable and stabilising floats were attached to 
the steeltube wing bracing struts. Powered by a 
300hp Hispano-Suiza 8Fb eight-cylinder Vee-type 
water-cooled engine and having an armament of twin 
synchronised 7,7-mm machine guns, the Type VII 
underwent competitive tests as the Vil 8amCi, but the 
LB 2amC1 was selected to equip an Escadrille aboard 
the carrier Béam and no further development was 
undertaken. Max speed, 130 mph (210 km/h) at sea 
Jevel, 114 mph (184 km/h) at 14,765 ft (4 600 m). Time to 
19,685 ft (6.000 m), 49min. Empty weight, 2,458 1b 
(1.115 kg). Loaded weight, 3,417 lb (1 550 kg). Span, 38 ft 
‘544 in (11,72 m). Length, 27 ft 635 in (8,39 m). Height, 9 ft 
1% in (2,78.m). Wing area, 299.25 sq ft (27,80 m’). 


VILLIERS XXIV (24 CAN2) France 


‘The Villiers XXIV (above) was based on the Type V 
with longer-span main wing, HP slots and flaps, 


‘The first military aircraft built in France to embody 
Handley Page slots and flaps ~ the former occupying 
the entire leading edge of the upper wing and the latter 
extending from the wingtip to the cut-out over the 
pilot's seat, with the outer sections acting as ailerons ~ 
the Type XXIV was flown in March 1928, The manually: 

operated high-lift devices ~ comparatively rare at the 
time ~ were intended to reduce take-off and landing 
speeds for nocturnal operations, the aircraft being in- 
tended to meet a CAN2 (Chasse, Armée, Nuit, biplace) 
requirement. Powered by a 460 hp Lorraine-Dietrich 
12Eb W-type water-cooled engine with a retractable 
ventral radiator bath, the Type XXIV, alias Vil 24 CAN2, 
had an armament of two fixed, synchronised 7,7-mm 
‘guns and paired guns on a Scarff ring in the rear cock 

pit. Construction was mixed, the upper wing being of 
spruce and the lower wing having duralumin spars and 
spnice ribs, both being fabric covered, and the ply- 
wood-covered fuselage was built up on laminated 
formers. The high-lift devices were subjected to pro 
longed trials, and, with a wing loading of 10.8 Ib/eq ft 
(62,8 kg/m’), the Type XXIV had a minimum flying 
speed of 63 mph (101 km/h) with slots closed and 
43 mph (70 kwh) with slots open. In the event, the 
Aviation militaire discontinued its CAN2 programme 
and further development of the Villiers contender 
stopped. Max speed, 132 mph (212 km/h) at sea level, 
124 mph (200 km/h) at 16,405 ft (500m), Time to 
19,688 ft (6 000 m), 60. min. Endurance, 3.0 hrs. Empty 
weight, 3,2391b (1469 kg). Loaded weight, 4,892 Ib 
(2219 kg). Span, 42 ft 7% in (13,001). Length, 28 ft 
814 in (8,75 m). Height, 10 ft 97 in (3,30 m), Wing area, 
452.09 sq ft (42,00 m+). 


VL (FOKKER) 


D XxI (Netherlands) Finland 


In 1940, the Finnish government reinstated production 
of the D XXI fighter at the VL (Valtion Lentokoneteh 
das, of State Aircraft Factory), Fokker having previous- 
ly undertaken the design work necessary to adapt the 
basic airframe to take the Pratt & Whitney R-1535- 
SB4-C and -G Twin Wasp Junior engine of 826 hp. 

Eighty examples of this engine were procured from the 
USA (priority in the supply of Tampella-bullt Mercury 
‘engines having been earlier assigned to the Blenhetm), 

Changes, other than the new engine, included the in- 
stallation of all four 7,7-mm guns in the wings, the en- 
larging of the vertical tail surfaces and the revision of 
the cockpit canopy, the transparent areas being ex- 
tended aft. The first R-1535-engined aircraft was flown 
‘im January 1941, and, although slower and less 
manoeuvrable than the Mercury-engined model, a total 


Finnish-built, Wasp-engined Fokker D XXls (above and 
below) served with Jmavoimat for 10 years, these 
being flown by 2.LLv 30 in the "Continuation War". 


Tho last of 55 VL-bullt D XXis (below) was completed 
with a retractable undercarriage. 


(Above) D XXI of 2.LLv 30 flown 
by Lt V Sauru from Utti during the summer of 194, 


of 55 was built. The last R-1535-engined D XXI was fit 
ted with retractable gear similar to that fitted to the last 
Finnish-built Mercury-engined D XXI. Flown on 2 
March 1942, the example with the new gear demon: 
strated a 9 mph (14.5 knvh) increase in max speed, but 
reduced climb rate and manoeuvrability. After an acci 
dent suffered by 1 on 22 May 1944 
standard fixed undercarriage was fitted. The last 
R-1635-engined D XXIs were withdrawn from Finnish 
service in 1951. Max speed, 272mph (434 km/h) at 
9,000 ft (2745 m). Time to 3.280 ft (1.000 m), 1.4 min. 
Empty weight, 3,3801b (1593kg). Loaded weight, 
4,820 lb (2 186 kg). Span, 36 ft 1in (11,00m). Length, 
27 ft 9 in (8,46 m). Height, 9 ft 8 in (2,95 m). Wing area, 
174.38 sq ft (16.20 


VL MYRSKY 


On 8 June 1939, the VL (Valti 
ceived act from the Ministry of Defence to design 
a new sin at fighter. Chief designer was Dip| Ing 
A Yinen 8 assisted by T Verkkola and M Vi 
nio, and, within nine months of receiving the definitive 
prototype contract on 20 December 1940, the prototype 
of the Myrsky (Storm) was in final assembly, A co 
ventional low-wing cantilever monoplane, the Myrsky 
had a plywood-skinned two-spar wooden wing and a 
welded steel-tube fuselage covered by dural panels’ 
ward and fabric aft. Power was provided by a Pratt & 
Whitney R-1830-SC3-G Twin Wasp 14-cylinder radial 
off. The prototype was flown 
unediately encountered the 
at were to be many teething troubles. On 30 
May 1942, the VL received a contract for three de 
velopment aircraft which were to embody numerous 
detail structural and other changes, these including an 
increase in wing area of 14 sq ft (1,3 m") and a change in 
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armament from two 12,7-mm and four 7,7-mm guns to 
three (in first and second) ot four (in third aircraft) of the 
larger-calibre weapons, The first of these was com 


pleted on 30 April 1943, but crashed a week later, and 
the second suffered a wheels-up landing three months 
later, and broke up in the air shortly after resuming 
flight test. The third was evaluated in service, and, on 
17 March 1944, lost both wings in a dive. In the mean. 
time, VL had initiated production of the first series 
model which was referred to as the Myrsky II Series. All 


(Immediately below) The 18th production Myrsky Srs I 
as flown by HLeLv 26, Kemi, Oct 1944, and (bottom) the 
penultimate series aircraft in post-war markings. 


The first production VL Myrsky I (above), which flew 
at Tampore in December 1943, 


the progressive changes that had been introduced in 
the pre-series aircraft were incorporated, armament 
was standardised on four 12,7-mm LKK/42 guns, and by 
the end of July 1944 the VL had completed 14 of the II 
Series aircraft, a further 16 having been delivered by 
the truce of 4 September. Production continued after 
the truce and the last five of the 47 built were delivered 
straight to the Air Force Depot on 30 December 1944 
without flight testing. The Myraky 1 was 
assigned to a tactical reconnaissance squadron (TLeLv 
12) which received its first aircraft on 23 July 1944, 20, 
being delivered to the squadron before the Armistice 
anda second squadron (TLeLv 16) initiating conversion 
tothe Myrsky meanwhile. The Myrsky was flown oper 
ationally over Lapland against the Wehrmacht under 
the terms of the Finnish-Soviet agreement, but limavor 
‘mat flew this fighter only to a limited extent, and the 
service's doubts as to its durability and sturdiness, 
despite continuous reinforcement, of various compo: 
nents, finally came toa head on 9 May 1947 when a Myr 
sky broke up in a dive, all aircraft of this type then being 

rounded. Max speed, 202 mph (470 kay/h) at sea level, 
333 mph (535 kav/h) at 11,155 ft (3400 m), Time to 
9,840f (3000m), 35min, Range (internal fuel), 
310 mls (600 km). Empty weight, 5,162 Ib (2337 kg). 
Max loaded weight, 7,083 lb (3 213 kg). Span, 36 ft 1 in 
(11,00 m). Length, 27 ft 5% in (8,35 m). Height, 9 ft 10 in 
(3,00 m). Wing area, 193.76 sq ft (18,00 m’). 


Service use of the Myrsky II (above and below) by 
‘Mmavoimat began with TLeLv 12 in mid-1944 


VL HUMU 


One of the most extraordinary fighters built and flown 
during World War If was the Humu literally "Reck- 
less"* ~ produced by Valtion Lentokonetehdas. It was 
that the Humu was unconventional in any respect. 
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It was a copy of a seven-year-old American design 
adapted to make use of locally-available materials and 
captured equipment, and built without benefit of 
licence or assistance from the parent manufacturer. 

The Finnish air arm, mavotmat, had acquired 43 Brew 

ster B-299 shipboard fighters (which see) that had been 
declared surplus to US Navy requirements. These had 
proved singularly successful in Imavoimien service, 
and, in 1942, it was proposed that an attempt be made 
by the VL to remedy a shortfall of fighters of this type by 
producing a copy, Because of shortages of metal, this 
‘was to make as much use as possible of wood and to 
embody so-called “war booty" instrumentation and 
power plant - equipment captured from the Soviet 
forces by the Finns themselves and similar equipment 
captured by the Welmacht and sold to the Finns. The 
task of designing an entirely new wooden wing was 
assigned to MT Vainio, who was also responsible for 
the overall project, and, in October 1942, an order was 
placed with the VI for four prototypes, the intention at 
that time being to build a series of 90 aircraft The 
chosen engine was the 930 hp Shvetsov M-63, which 
was flown on 5 June 1943 ina B-239, Statictesting of the 
wooden wing was not entirely satisfactory. Neverthe 

ess, in September 1943, orders were confirmed for five 
prototypes of the Humu and 86 production aircraft. The 
‘wooden wing was found to add 551 tb (250 kg) to air 

frame weight, however, and the transfer of the fuel 
‘twnks from the wing to the fuselage shifted the co aft 
aclvetwely affecting manoeuvrability, Initiation of series 
production was, therefore, delayed pending results of 
prototype tests, and in the summer of 1944 the pro- 
Gromme was terminated as it was concluded that the 
Humu would have inadequate combat capability by the 
time it achieved service. Only one prototype Hurnu was 
completed, and this, having an armament of three 
12,7 guns and a mix of Finnish and Soviet instru 
mentation, flew on 8 August 1944, The M-63 engine 
failod to give its full power during subsequent flight 
testing, but 19 hrs 60 min were flown before, in 1945, 
the sole example of this remarkable aircraft was placed 
In storage. Max speed, 267 mph (430 kna/h) at 15,090 ft 
(4 600 m). Time to 13,125 tt (4.000 m), 5.0 min. Empty 
weight, 4,519 Ib (2050 kg). Loaded weight, 6,382 tb 
(2.895 kg). Dimensions as for 8-239 apart from length of 
26 ft Aw tn (8,03), 


Although five prototypes had been ordered, only one 
‘example of the VL Humu (below) was completed. 


VL PYORREMYRSKY 


Conceived to make maximum use of indigenous mat 
erials with emphasis on suitability for operation from 
small Finnish frontline airfields under the most severe 
climatic conditions, the Pybrremyrsky (Whirlwind) was 
designed by Dipl-Ing Torst R Verkkola. Powered by a 


Finland 


cylinder inverted-Vee Daimler-Benz DB GOSAC 
engine rated at 1475hp, the Pyorremyrsky had a 
single-spar wooden wing with plywood skinning and a 
fuselage of steel-tube construction with detachable 
‘metal panels forward and a wooden ply-covered mono” 
coque aft. Armament comprised one engine-mounted 
20-mm MG 151 cannon and two 12.7-mm LKK/42 
machine guns, provision being made for two 44t-Ib 
(200-kg) bombs underwing. Prototype construction 
‘was slowed by the preoccupation of the VL with higher 
priority programmes, and work on the Pyorremyrsky, 
which had languished for several months, came to 
halt with the Finnish-Soviet Armistice of 4 September 
1944. Somewhat surprisingly, construction of the 
fighter was resumed later, in January 1945. A DB 
SOSAC engine was removed from a Bf 109G and in 
stalled in the prototype, which flew for the first time on 
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Operational experience with the Messerschmitt 
Bf 109G influenced design of the Pyorremyrsky (above 
and below), only one prototype of which was built. 


21 November 1945. The Pyorremyrsky could outclimb 
the Bf 109G-6 and was more manoeuvrable, but, as no 
funds were available for the purchase of new aircraft 
for Imavolmat and sufficient Bf 109Gs remained to 
‘equip the Imavoimien fighter force that was permitted 
under the Armistice terms, the prototype was 
‘grounded after 30 hours flying and the programme tet 
minated. Max speed, 324 mph (522 km/h) at sea level. 
385 mph (620 knv/h) at 21,000 ft (6 400m). Time to 
16,406 ft (6 000 m), 4.5 min. Endurance (internat fuel), 
15hus. Empty weight, 5,774lb (2619kg). Loaded 
weight, 7,297 Ib (3.310 kg), Span, 34 ft 04 in (10,38 m). 


Length, 32f 3% in (985m). Height, 12f 94in 
(3,89.1m). Wing area, 204.52 sq ft (19,00 m*). 
VOUGHT FU-1 USA 


In May 1922, the former Lewis and Vought Corporation 
was reorganised as the Chance Vought Corporation 
and the first product of the company under its new 
appellation was the UO-1 catapult-launched two-seat 
observation loatplane. In 1926, two promising catapult 
fighter designs were being developed by Boeing 
(XP3B-1) and Curtiss (XF7C-1), but, as production de- 
liveries of these were some distance in the future, in 
June 1926, the US Naval Bureau of Aeronautics (BuAer) 
ordered for interim use sboard the catapults of US Navy 
capital vessels a single-seat fighter variant of the two- 


Usually flown as a floatplane, the Vought FU-1 (below) 
served ashore briefly with wheeled undercarriage. 


seater as the UO-3. In October 1926, the designation of 
this interim fighter, of which 20 had been ordered, was 
changed to FU-1, and by Apri 1927 all had been de- 
livered. The FU-1 was a fabric-covered two-bay biplane 
of wood and steel-tube construction powered by a 
Wright J-5 (R-790) Whirlwind radial with an integral 
supercharger and rated at 220 hp. By comparison with 
the UO, structural strength was increased to permit 
unlimited aerobatics and diving speeds of up to 
200 mph (322 km/h), and standard fighter armament of 
‘two 0,-in (7,62-mun) cowl guns was fitted. Provision 
was made for interchangeable whee! and float under 
carriages. From Qotober 1927 10 June 1926, 12 of the 
FU-1s were embarked aboard the battleships of the 
Battle Fleet. They were subsequently fitted with wheel 
undercarriages and were shore-based for three months 
until replaced by Boeing F3B:t9, all 20 having been con: 
verted to two-seat deck-landing trainars by the end of 
1928 under the designation FU:2. The following data re 
late to the FU-1 in float fighter form. Max speed, 
144 mph (232 kavh) at 13.000 ft (39607) Time to 
5,000 ft (1625 m), §.0min, Range, 410 mls (660 km) 
Empty weight, 2.074 1b (941kq). Loaded weight. 
2.774 Wb (1258kg). Span, 34 ft 4 in (10.46 m), Length, 
28ft 44 1n (8,65 m), Height, 10% 2in (3,10m). Wing 
area, 290 sq ft (26,94 mr’). 


‘A Vought FU-1 (above) serving with VF-2B from USS 
Langley, and (below) a three-view drawing of the FU-1. 


VOUGHT XF2U-1 USA 


Early in 1927, the US Navy BuAer conceived a require- 
ment for a two-seat fighter for fleet defence and 
contracts were signed on 30 June for the XF2U-1 and. 
the Curtiss XF8C-2, As it was found that the fighter 


‘The F2U-1 (above and below) was completed too late to 
compete effectively for a US Navy order. 


could not be based, as at first hoped, on the O2U obser 
vation aircraft, considerable delay resulted in complet 
Ing the Vought prototype, which was not flown until 21 
June 1929. The XF2U-1 had a steeltube fuselage, 
wooden wings and fabric skinning, power being sup 
plied by a 450hp Pratt & Whitney R1340C Wasp 
engine and armament comprising two 0.-in (7.62-mmn) 
machine guns in the upper wing centre section and a 
similar calibre Weapon on a flexible mount in the rear 
cockpit, By the time that the XF2U-1 reached Anacostia 
for official evaluation, the BuAer had already placed a 
contract for further development of the competitive 
Curtiss fighter (XF8C-4), and although the Vought air 
craft met all contractual guarantees it was rejected, 
Assigned to the Naval Aircraft Factory in February 1930 
a8 a utility airoraft, it was damaged beyond repair on 6 
March 1931. Max speed, 146 mph (235 km/t) at sea 
lovel, Time to 9,100 (2775 m), 10 mun. Max range, 
496 mis (797 km). Empty weight, 2,532 lb (1 148 kg) 
Loaded weight, 3,886 lb (1763 kg) Span, 36f Oin 
(10,97 m). Length, 27 ft 0.in (8,23 m). Height, 10 ft 0 in 
(3.05 m), Wing area, 918.6 sq fr (29,59 m2), 


VOUGHT V-80 


‘Based on the two-seat Corsair reconnaissance biplane, 
this V-80-F (above) was built for Argentina in 1934, 


In 1932, the Vought company, believing an export mar 
ket to exist for a single-seat fighter among its existing 
customers for the two-seat Corsair observation aircraft 
and reconnaissance-bomber (eg, V-65 and V-66), de- 
veloped the V-80. Designed to adhere structurally as 
closely as possible to the two-seater to simplify spares 
supply and maintenance, a V-80 demonstrator was 
flown early in 1933. Powered by a Pratt & Whitney 
RA1340-SD Hornet engine rated at 675 hp at 6,000 ft 
(1830 m), the V-80 had provision for an armament of 
four 0.3-in (7,62mm) guns, two in the upper wing 
‘centre section and two firing through the engine cow 
ling, and could carry 8 00-Ib (227-kg) bomb load. The 
standard wheel undercarriage was interchangeable 
with a single central float with outrigger stabilising 
floats, Three examples (V-80P) were ordered by Per 
these having the 700 hp R-1690-T1DI Homet and the 
first example flew on 19 May 1933. These were supplied 
‘with the interchangeable float undercarriages. One 


further example was built, the V-80F with a similarly 
tated R-1690-SD engine, this being flown on 10 April 
1934 and sold to Argentina. The original V-80 demon 
strator, with armament removed, was sold as the V-135 
to the Connecticut State Department of Aeronautics, 
‘and, in 1936, was utilised by Pratt & Whitney as an 
‘engine test bed. The following data relate to the V-80P 
with wheel undercarriage, Max speed, 189mph 
(304 knvh) at 6,000f (1830m). Time to 154001 
(4695 m), 10min. Range, 760 mls (1233 km). Empty 
weight, 3.546 lb (1608 kg). Loaded weight, 4.856 Ib 
(2203 kg). Span, 36 ft 0 in (10,97 m), Length, 30 £1133 in 


(944m), Height, 10f 5% in (319m). Wing area 
337 sq ft (31,31 m"). 
VOUGHT XF3U-1 USA 


By the spring of 1931, several months of operation of the 
Curtiss F8C-4 aboard the USS Saratoga had proved con 
lusively that this type was unsatisfactory in the fleet 
fighter role. As a consequence, the US Navy's BuAer re 
formulated its two-seat fighter requirement, and, from 
seven proposals received in April 1932, those of Vought 
and Douglas were selected, contracts being signed on 
30 June 1932 for one prototype of each as the XF3U-1 
and XFD+1 respectively. The XFIU-1 was flown on 9 
May 1933, and was of all metal construction with fabric 
skinning apart from the metal-covered fixed tail sur 
faces. Powered by a 14-cylinder Pratt & Whitney 
R-1695-64 Twin Wasp Junior geared and supercharged 
‘engine rated at 700 hip at 8,900 ft (2 745 m), the XFIU-1 
had an armament of two 0.3-n (7,62-mm) cowl guns 
and a third gun of similar calibee on a flexible mounting 
in the rear cockpit. It demonstrated a marginal perform 
ance superiority over the competitive XFD-1, but the 
BuAer had meanwhile Jost interest in the two-seat 
fighter category, and, in November 1933, t was decided 
to adapt the XF3U-1 for the scout-dive bomber role as 
tho XSBU-1. Max speed, 210 mph (338 kaw/h) at 8,900 ft 
(2710 m). Range. 570 mis (917km). Empty weight 
3.435 Ib (1 558 kg). Loaded weight. 5,100 Ib (2.313 kg). 
Span, 31 ft 6 in (9,60:m). Length, 26 ft 6%1n (8,09 m) 
Height, 10ft 111 (3.3m). Wing area, 294.6 sqft 
(27,37 m') 


[ 


‘The XF3U-1 (above and below) was built to a US Navy 
requirement that failed to lead to production. 


ae | 


VOUGHT V-141 


USA 


When, on 30 July 1935, the experimental Northrop 3A 
single-seat fighter (which see) was lost over the Pacific, 
the Northrop Corporation elected to discontinue de- 
velopment of this type. Anxious to participate in the 
USAAC single-seat pursuit contest for which it had 
heen designed, Chance Vought Aircraft acquired the 
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Built rapidly in 1936, the V-141 (above) was a slightly 
modified version of the Northrop 3A. 


rights to the Northrop 3A early in 1936, and, on 29 
March, 43 days after the decision to build the aircraft 
had been taken, a modified prototype was flown as the 
V-141 The Vought aircraft adhered closely to the North 
top design, apart from having a new undercarriage and 
a shorter-chord engine cowling housing a marginally 
more powerful Pratt & Whitney R-1836-A5C Twin 
Wasp Junior 14-cylinder radial rated at 750hp. The 
V-141 displayed poor directional control and spinning 
characteristics and was rejected by the USAAC. In an 
attempt to improve the handling characteristics of the 
\V-141, the rudder was substantially enlarged and the 
tailplane redesigned, the fighter being redesignated 
143 (which see), Max speed, 274 mph (441 km/h) at 
10,000 ft (3050 m). Time to 10,000 ft (3.050 m), 3:9 min, 
Range, 704 mls (1133km), Empty weight, 3.516 Ib 
(1594 kg), Loaded weight, 4,430 tb (2.009 kg). Span, 
93 ft 6 in (10,21 m). Length, 22 ft 10 in (6,95 m). Height 
94t Bin (2,94 m). Wing area, 187 sq tt (17,97 m’). 


Mlustrated below with enlarged tail, the V-141 failed to 
‘arouse the interest of the USAAC, 


VOUGHT V-143 USA 
The V-141 having acquired a somewhat alarming rep 
tation, the aircraft was redesignated V-143 and, with 
modifications to the tail unit, entered in an Argentine 
fighter contest. As the spinning characteristics of the 
fighter were still unsatisfactory, the prototype was fit 
‘ted with an anti-spin chute before demonstration, a fact 
of which a competing manufacturer made capital, In 
May 1937, in an attempt to improve the marketing pros 
pects of the V-143, a number of engineering changes 
were introduced. The rear fuselage was lengthened 
considerably and an $B2U-1-style tail assembly was fit 
ted in an attempt to eradicate the handling shortcom- 
ings of the fighter. At the same time, a Pratt & Whitney 
R1835.SB4G engine of 825hp was installed. The 
USAAC evaluated the modified prototype on 18 June 
1937, but again rejected the aircraft. As no export 
orders for the fighter ~ which was also offered with a 
526 hp Wasp Junior engine as the V-150 - materialised, 
the sole V-143 prototype was sold to the Japanese Im 
perial Navy, which assigned it the designation AXV1 
Although it was later to be widely alleged that the Mit 
subishi A6M Zero-Sen was based on the V-143, there 
was no truth in such allegations, although Vought's 
method of undercamiage retraction provided the 


Built as the V-141, the slightly modified prototype was 
offered to Argentina as the V-143 (below). 


eel 
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With lengthened rear fuselage and new tail, the V-143 
{above and below) was sold to Japan. 


inspiration for that of the Japanese fighter. The follow: 
ing data relate to the V-143 in its definitive form. Max 
speed, 292 mph (470 kav/h) at 11,485 ft (3 500 m). Time 
to 10,000f (300m), 31min. Range, 808 mis 
(1.300 km). Empty weight, 3,490 lb (1583 kg), Loaded 
weight, 4,370 Ib (1982 kg). Span, 33 ft 6 in (10.21 m). 
Length, 26 ft 01n (7,92 m). Height, 9 ft 4 in (2,84 m). 
Wing area, 187 sq ft (17,37 m’) 


VOUGHT F4U-1 & F4U-2 
CORSAIR 


‘An October 1940 photograph (above) of the XF4U-1, 
‘which, in that month, surpassed 400 mph (644 km/h). 


Following receipt on 1 February 1938 of a US Navy 
BuAer request for single-seat shipboard fighter propo: 
sals, a Vought team led by Rex B Beisel effectively de- 
signed the smallest practical airframe that could be 
built around the largest and most powerful air-cooled 
radial engine then under development. Assigned the 
‘company clesignation V-166B, the fighter employed an 
inverted gull wing in order to provide the necessary 
ground clearance for the immense propeller demanded 
by the big engine while keeping undercarriage length 
and ground angle to a minimum. A prototype was 
ordered on 30 June 1938 as the XF4U-1, this flying for 
the first time two years later, on 29 May 1940, powered 
by a Pratt & Whitney XR-2800-4 Double Wasp 18 
cylinder radial of 1,850 hp for take-off. Armament com- 
prised a 0.6-in (12,7-mm) gun in each wing and one 
similar Weapon plus a 0.3-in (7,62-mm) gun in the for 
ward fuselage. On 1 October 1940, the XF4U-1 became 
the first US aircraft of any type to exceed 400 mph 
(644 km’) in level flight, attaining 404 mph (650 knv/h) 
during a flight between Stratford and Hartford. In the 
light of European combat reports, modifications were 
requested by the US Navy to improve the operational 
capability of the series P4U-1, for which an initial 
contract calling for 584 aircraft was placed on 30 June 
1941, Retaining thename Corsair, which had previously 
been a company appellation for several Vought aero- 
planes, the F4U-1 had six 0.6-in (12,7-mm) Browning 
‘MG §3-2 guns in the wings, the fuselage-mounted 
weapons being discarded. The fuel system was re- 
vised, necessitating repositioning of the pilot's cockpit 
3ft (914cm) aft to restore the co position, and a 
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2,000 hp R-2800-8 engine was installed, the frst series 
aircraft flying on 25 June 1942. Sufficient FaU-1s had 
‘been delivered by the following September to permit a 
US Marine Corps squadron (VMF-124) to equip with the 
type, this being declared combat ready on 28 December 
and arriving on Guadalcanal on 12 February 1943. The 
US Navy considered the Corsair unsuitable for deck 
operation, and, in the event, was not to clear it for ship- 
board use until April 1944 —some nine months after the 
Royal Navy commenced carrier operations with the 
type. The raising of the cockpit by 7 in (18 cm) and in- 
troduction of a frameless, clear-view-type canopy Te: 
sulted in the F4U-1A, this standard being introduced 
with the 689th production aircraft. The 862nd and sub- 
sequent F4U-1As were fitted with the water injection 
equipped R-2800-BW engine providing 2,250 hp. By the 
end of 1943, Vought had delivered 1,958 Corsairs. To 
these were added 377 Goodyear-built aircraft (as 
FG-1s) and Brewster had delivered a further 196 (as 
F3A-1s). Under Lend-Lease, the UK took delivery of 95 
F4U-1s (as Corsair Is) and §10 FaU-1As (as Corsair Is), 
with deliveries commencing 1 June 1943. British Cor: 
sairs had some 16 in (41 cm) clipped from their wingtips 
to permit below-deck stowage on the smaller British 
carriers, With four 20-mm M2 cannon mounted in the 
wings in place of the 0.6:in (12,7-mm) weapons, 200 ait 
craft were delivered as F4U-1Cs, and the next version. 
the F4U-1D, reverted to the smaller-calibre guns, but 
had twin pylons beneath the centre section for drop 
tanks or a pair of 1,000-Ib (454-kg) bombs. The FaU-1D 
entered production in April 1944, being built by Brew: 
ster as the FIA-1D and by Goodyear as the FG-1D. 
‘Vought-built Lend-Lease Corsairs for the UK were de- 
signated F4U-1B by the US Navy; 430 Brewster-built 
F3A-1Ds supplied to the UK became Corsair Ils and 977 
Goodyear-built FG-1Ds became Corsair IVs, the UK 
thus receiving 2,012 Corsairs (which equipped 19 
squadrons), A further 370 FaU-1Ds were delivered to 
New Zealand. Vought built a total of 4,102 FaU-ts, 
Brewster completed 735 F3A-1s before this production 
line was terminated in July 1944, and Goodyear manu: 
factured 3,808 FG-1s. In December 1941, Vought had 
been asked to design a night fighting version of the 
Corsair as the XF4U-2. Other priorities led to this model 
being dropped. but modifications were made to 12 
F4U-1s by the Naval Aircraft Factory at Philadelphia to 


Carefully restored, this surviving FaU-1D Corsair 
(below) is seen in 1944 US Navy markings, 


(Top) An F4U-2 night fighter of USMC Sqn VMF(N)532, 
Kwajalein, 1944. (Immediately above) Corsair I of No 
1835 Sqn at Brunswick, NS, late 1943. 


suit them for nocturnal operations. Two guns were de- 
Jeted and a radome containing early Al radar was fitted 
on the starboard wingtip. Also fitted with an autopilot, 
this adaptation was designated F4U-2, six being sentto 
Munda, New Georgia, to equip a specialist night fight- 
ing unit (VPN-75), and the other six equipping a unit 
(VEN-101) aboard the USS Essex. The data relate to the 
F4U-1D. Max speed, 320 mph (515 kan/h) at sea level, 
392 mph (631 km/h) at 24,000ft (7315 m), Tune to 
10,000 ft (3.050 m), §.1 min. Max range (internal fuel), 


Flown by Lt (jg) Ira C Kepford, USN, this FaU-1A of 
‘VF-5B (above) displays the pilot's 16 victories, 


1,562 mis (2 514 km). Empty weight, 8,873 lb (4 025 ko), 
‘Max loaded weight, 13,846 Ib (6.280kg). Span, 40 ft 
11%41n (12.49 my). Length, 32 ft 944 in (9,99 m), Height 
45 ft OW in (4,58 m). Wing atea, 314 sq ft (29.17 m*) 


VOUGHT XF4U-3 (FG-3) 
CORSAIR 


‘As early as 14 June 1941, the US Navy requested a de- 
sign study for @ high-altitude Corsair with a turbo- 
supercharged engine, three prototypes being ordered 
in March 1942 under the designation XF4U-3. These 
Were to be powered by the Pratt & Whitney XR-2800 
16(C) engine, which, with a 1009A turbo-supercharger, 
maintained 2,000 hp up to 40,000 ft (12190 m), and 
were to be conversions of series (F4U-1 and -1A) ai 

frames, Twenty-seven similar Goodyear-built FG-3s 
Were ordered, although, owing to the relatively low 
priority enjoyed by the programme, this quantity was 
reduced to 13, The first XP4U-3 lew on 22 April 1944, 
and only one FG-3 was completed, and this as a conver: 
sion from an FG-1A, before the entire programme was 
cancelled. Max speed, 314 mph (505 ka/h) at sea level, 


USA 


‘The XF4U-3B (above), third of the -3 Corsair prototypes, 
featured revised armament. 


4412 mph (663 kan/h) at 30,000 ft (9 145 m). Initial climb, 
‘2,990 ft/min (15,20 m/sec). Range (max external fuel), 
1,430 mals (2 300 km). Empty weight, 9,039 Ib (4 100 kg). 
‘Max loaded weight, 13,143 lb (5 962 kg). Dimensions as 
for F4U-1D apart trom overall length of 33% 4in 
(10,16 m). 


VOUGHT F4U-4 & F4U-5 
CORSAIR 


‘The final series version of the Corsair manufactured 
during World War Il was the FaU-4, first projected mid 
1943, The first prototype, a modified F4U-1 redesig. 
nated FaU-4XA, was flown on 19 April 1944, followed on 
12 July by a second prototype, the F4U-4XB. The first 
series F4U-4 flew on 20 September 1944, and the initial 
aircraft of this sub-type was accepted by the US Navy 
five weeks later, on 31 October, with 500 being do- 
livered by the following April. The principal changes 
between the F4U-4 and the preceding series model 
were provision of an R-2800-18W (R-2800-42W in later 
series aircraft) with water injection boosting the nor- 
‘mal maximum rating of 2,100 hp to 2,450 hp, anda rede- 


USA 


Air-to-ground rockets became an armament option for 
the F4U-4B Corsair (above). Uruguay was one of several 
Corsair users post-World War II (below), 


‘To provide a nocturnal fighting capability, the F4U-5N 
(above) carried radar in a wing pod. 


signed cockpit. The engine drove a new four-bladed, 
13 ft2 in (4,01 m) diameter propeller and was fitted with 
adown-draught carburettor, the intake ducts for which 
were moved from the wing leading edges to a position 
beneath the engine cowling. The standard sextet of 
0.5-in (12,7-mm) guns was retained for the principal 
production series, but 297 were completed as F4U-4Bs 
with an armament of four 20-mm cannon, Goodyear 
was to have produced the FaU-4 as the FG-4, but orders 
for 2,371 FG-4s were cancelled following V-J Day and 
before completion of any examples af this model. Pro- 
duction of the F4U-4 by Vought continued, however, a 
total of 2,357 being delivered ~ including one F4U-4N 
night fighter and nine FaU-4P reconnaissance aircraft 

with the final example being completed in August 1947, 


‘The F4U-7 (above) was produced in 1952 for France, 
with which it served with four Aéronavale squadrons, 
including Flotille 12F (below), 


Anew Corsait variant had meanwhile been developed 
by fitting an R-2800-32W engine and four 20-mm 
cannon to the F4U-4, and the first of two prototypes of 
this version flew as the XF4U-5 on 4 April 1946, The 
~32W engine had twin auxiliary blowers which 
demanded twin cheek inlets - the only external change 


from the F4U-4 ~ and offered a maximum output of 
2,675 hp at sea level. The outer wing panels were metal 
covered (all preceding Corsairs having fabric-covered 
outer panels) and provision was made for an external 
bomb load of up to 5.200 tb (2 369 kg) for field operation. 
The US Navy purchased 223 F4U-5 fighter-bombers, 
315 FAU-5N and -SNL night fighters and 30 FaU-5P re- 
connaissance-fighters, the last of these (an F4U-5N) 
being delivered on 22 October 1951. One F4U-5NL was 
adapted as the XF4U-6 dedicated close-air support air 
craft with a single-stage R-2800-83W, 111 similar air- 
craft being built under the designation AU-1 for the US 
Marine Corps and delivered between 7 February and 10 
October 1952. The Corsair line ended with the MDAP 
(Military Defense Assistance Program) — funded F4U-7 
specifically far use by France's Aéronavale. Provided 
for use in Indochina, the F4U-7 was similar to the AU-1 
but powered by an R-2800-18W engine, and 94 w 
supplied, these being completed between 2 July 1952 
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and 31 January 1953, the last being the 12,571st and 
final Corsair to come off the line. The following data are 
applicable to the F4U-5. Max speed, 403mph 
(689 kav/h) at sea level, 470 mph (756 krw/h) at 26,800 ft 
(8170 m). Initial climb, 3,780 ft/min (19,20 m/sec). Nor- 
mal range, 1,120 mis (1 802 km). Empty weight, 9,683 Ib 
(2392kg). Max loaded weight, 14,6101b (6 627 kg) 
Dimensions as for F4U-1A apart from length of 34 ft 
612 in (10,53 m) and height of 14 ft 9 in (4,49 m), 


VOUGHT F6U-1 PIRATE USA 


‘Vought's first jet fighter, the XF6U-1 (above) was flown 
in 1946, and attracted a production contract, 


On § September 1944, the US Navy's BuAer distributed 
@ proposal request for a single-seat shipboard fighter 
powered by the Navy-sponsored Westinghouse 24C 
(434) turbojet. Vought proffered the V-340 and thi 

assigned the designation XF6U-1, was awarded a 
three-prototype contract. Powered by a 3,000 Ib at 
(1.361 kgp) J34-WE-22 turbojet, the first XFBU-1 flew on 
2 October 1946. A low mid-wing monoplane with an all 
metal structure and an armament of four 20-mm M3 
eannon, the XF6U-1 was largely covered by Vought: 
developed Metalite skinning, this comprising two thin 
sheets of aluminium sandwiching a balsa wood core, 
and used Fabrilite, a glassfibre and balsa sandwich, for 
the vertical tail andl intake ducts. Dubbed Pirate by the 
manufacturer, the XF6U-1 displayed a number of un 
satisfactory characteristics from the outset, the vertical 
tail undergoing several redesigns and numerous other 
modifications being introduced to improve handling. 
‘The XFSU-1 was also underpowered, and to rectify this, 
Particular shortcoming. the third XF6U-1, which had 
entered fight test on 10 November 1947, was fitted with 
Solar A-103A afterburner with which it resumed flight 
test in May 1948, becoming the first US Navy fighter 
‘with this form of power boost. In the meantime, on 5 
February 1947, a production order for 30 F6U-18 had 
‘been placed and these were to be powered by the J34- 
WE-30A engine with a military thrust of 3,1601b 
(1.429 kg) boosted by afterburning to 4,100 Ib (1 860 iq). 


re 


‘The production F6U-1 Pirate (above and below) 
featured an afterburner and auxiliary fin surfaces, 
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(Above) A series Vought F6U-1 serving at the Naval 
Air Tost Center, Patuxent River, Md, in July 1950. 


VOUGHT F7U-1 CUTLASS USA 


A Vought F7U-1 at the NATC (above) and a similar air 
craft (below) awaiting delivery to the US Navy, which 
did not put this model into service. 


VOUGHT F7U-3 CUTLASS 


In the hands of Navy experimental squadron VX-4, 
this P7U-M (above) carries four Sparrow I AAMs. 


‘The F7U3 (above and below) was one of the most 


unusual fighters to achieve service with the US Navy. 


VOUGHT F-8A To F-8L 
CRUSADER 


(Below) One of two of the pre- 
production F7U-1s that were used 
by the US Navy's Panther: 
equipped Blue Angels Precision 
Aerobatic Team to give solo 
performances. 


uilar to those of the-11, and had a built-in arman 
yur -20-men and 32 folding-fin 2.75 
(20mm) rockets in a retractable pack The 3ist FBU-1 
switched from the -1 to the JS7-P-4A rated at 
10,900 Ib st (4944 leap) andl 16,600 lb st (7 530 kap) wit 
afterburning. The cannon armament was supplem 
ed by two IR-homing Sidewinder AAMs mounted or 
the fuselage sides, the rocket pack being retained, but 
unused and normally sealed shut. F8U-1 deliveries 
\VF-92) began in March 1957. production of th: 
totalling 318 aircraft. These were followed by 130 F8t 
1Bs (F-8Bs) with AN/APS-67 radar and limited al 
weather intercept capability, a related variant being 
the unarmed photo-recce FAU-1P (RP-BA), 144 exam 
ples of which were built Succeeding the FBU-% in pro 
duction for the air superiority role was the FBU-2 (F-8C 


‘with the .J67-P-16 engine with a 16,900 Ib (7 666 ky) 
afterburning thrust. production of 187 examples of 
Which took place between January 1959 and 


September 1960. To resolve a high-altitude yawing 
problem, ventral fing were applied b the rear 
fuselage, and two ¥-type racks enabled a pair of 
Sidewinder AAMs to be carriod on each aide of the 


A pair of F8U-1s of VF-211 (above) and a three-view 
(below) of the F-8J, a re-work of the F-8E. 


fuselage. A limited all:weather version, the 
(P-8D) first flown on 16 February 1960. finally discarded 
the internal fuselage racket pack, the space that this 
‘occupied being used to increase internal fuel capacity 
t also introduced the J87-P-20 engine with the 
hanced aftetburning rating of 18,000 lb st (8 165 
p). One hundred and fifty-two F8U-2Ns wete deliv: 
ered to the US Navy between June 1960 and January 
1962. Production of the fighter for this service ended 


FBU-2N 


with the F8U-2NE (P-86), which, with a J57-220A 
engine, had an enlarged nose cone to accommodate 
the larger dish scanner of an AN/APQ-9¢ radar and & 


dorsal avionics hui 
Ballpup ASMs, exte 


¢ with provision fo 
dnance capacity bein 
st fow aircralt) to 5,000 Ib. 
w on 30 June 1961, carn 
er tnals being completed eatly in 1962, and, in 


‘An F8U-2 in service with US Navy squatiron VF-142 
(below) operating from Atsugi, Japan. 


‘An F-6H rebuild of an F-8D (above) on a pre-delivery 
flight in 1966. 


September of 
final producti 


edesignated F-8E, Th 
jodel was the F-8E(FN) developed 
specifically for France's Aéronavale as a dedicated a 
Superiority fighter To meet the requitements of the 
mallet French carriers FRE(PN) ed a 
Boundary La 


Jouble-droop ges, aileron flap 

apab und twice the amount of 
wing ci ailplane wi ged 
Porty-two F Srusaders were supplied tw the 
AGronavale ast of these rolling from the line in 
January 1965. During 1966, a remanufacturing pr 

yramime was initiated which eventually covered 448 


F-8Ds we 


it 05 F-BHs, 136 F 
$ Navy 
the 


1 F.SBe omergod 


watheno 
leading edges 
(FN) ~ were installed ¢ 
Dorp began 


the F-8J. The 
13 Novy F-BH 


hinent, The 


Serving with France's Aéronavale, the F-8E(FN) 
(above) was armed with the Matra R.530 ASM. 
F&Ps from 1978 until withdsawal late in 1986. The F 
f the Aéronavale were armed with 
up to fout R550 Magic or AIM-9 


Side AMs, and 17 were committed to a limited 
fe ext gramme in 1991. These were finally 
retited in mid-2000, leaving the L’Aeronavale carrier 
tharles de Gaulle without ait defence until the first 
Rafale M unit forms in 2001 The following data rel 
to the F-8D (F8U-2N). Max speed, 762 mph (1 


level, or Mach 
10 975 m), 


lan/h) at se 
kervh) at 36,000 ft 


1.0, 1.228 mph (1 
of Mach=1.86. Initial 


(Immediately below) An F8U-1 in the markings of VF- 
211, USS Hancock, 1960. (Bottom) An F-8P with 7 TFS, 
5 Fighter Wing of the Philippine Air Force. 
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‘An F-8P (below) ~ ex-US Navy F-8H - serving with 7 
TFS, 5 Fighter Wing, of the Philippine AF. 


15D fe/enin (162, 

al fuol), 1,737 mis 

(2 795 kin), Empty weight. 17, 

Joaded weight, 29,000 Ib (13 154 kg). Span. 36H 8 in 

(10,87 m) Langth, 64 f¢ 3 in (16,83 m). Height, 18 9 in 
m). Wing afea, 375 sq It (34,84 tn’). 


10 m/sec). Range (max exter 


541 1b (7 957 kg), Max 


VOUGHT F8U-3 


Despite ita designation of 
on 2 June 1 


USA 


*BU-3, the V-401, firat flown 
158, was a totally new fighter developed in 
smpetition with the MoDonnoll FaH-1 Phantom I 
Vought rece! 18 FBU-2s, although, in 
the ‘actually built and two of these 
remained unflown when cancellation af conteacts tt 
minated further work, Known to the manulacturer 
he Crusader Il, the FBU-3 retainad some of the fea: 
tutes of the original FSU, such ax the variable wing 
incidence, but was a substantially larger, heavier and 
nore powerful single-seat fighter, The F&U-3 was pow: 
4 by a Pratt & Whitney J75-P-5A engine affording 
{600 Ib st (7 484 kgp) boosted to 29,500 Ib st (13 381 
kgp) with afterburning. Provision was mace for a 6,000 
I st (2 722 kgp) Rocketdyne auxiliary rocket motor in 
the rear fuselage, and the all-missile armament con: 


id contracts 


mnt, only five we 


sted of three beam-riding Sparrow Ill AAMs, ‘The 
F8U-3 had a forward-raked, varlable-position, chintype 
ail intake, and a pait of large ventral fins was linked to 


e undercarriage retraction mechanism, being raised 
to the horizontal position when the Wheels were 
extonded and adopting a near-vertical attitude whon 
the whoels were retracted. The FBU-3 attainod 1.760 
mph (2 832 km/h), or Mach =2.6, during flight test, but 
Vought believed that it was capable of Mach=2.9, With 
selection of the FaH-1 as the US Navy's next genera: 
mt shipboard fightet, the FBU-3 was cancelled, the 
flown hi da 


examples ving accumulay 
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‘An unusual feature of the F8U-3 (above and below) was 
‘the pair of large ventral fins, which had to be folded 
‘sideways for take-off and landing, 


total of 190 flight tests, Max speed, 800 mph 
(1287 km/h) at sea level, or Mach=1.05, 1,457 mph 
(2345 kan/h) at 50,000 fe (15 240 m), or Mach=2.2. Initial 
climb, 32,500 ft/min (165 m/sec). Range (with max ex: 
ternal fuel), 2,044 mis (3289 km), Empty weight, 
21,862 Ib (9917 kg). Max loaded weight. 38,72 Ib 
(17 687 kg). Span, 39 ft 11 in (12,16 m). Length, 58 ft 8 in 
(17,88 m). Height, 16f 4in (4,98m). Wing area, 
450 8q ft (41,80 m'), 


(Below) The Vought F8U-3, of which three were built. 


VULTEE 48 VANGUARD (P-66) USA 


In 1938, Richard Palmer of Vultee Aircraft initiated the 
design of four aircraft all possessing a high degree of 
structural commonality, one of these being the Modet 
48 single-seat fighter. An all-metal aircraft with a semi- 
monocoque fuselage and fabric-covered control sur 
faces, the Model 48 was powered by a close-cowled 
1,200 hp Pratt & Whitney R-1830-S4C4-G 14-cylinder 
radial ait-cooled engine which drove the propeller via 
an extension shaft, cooling being effected by means of 
a variable air intake beneath the nose, First flown on 9 
September 1939, the Model 48 was assigned the name 
Vanguard by the company. From the outset, engine 
overheating and poor stability were experienced, 
nocessitating revision of the vertical tail and modifica- 
tions to the air intakes. The second prototype, the 
Model 48X flown on 11 February 1940, featured an 
orthodox radial cowling, compound wing dihedral and 


As first flown (below), the Vultee 48 featured a closely- 
‘cowled radial engine ~ which overheated. 


provision for twin 0.5-in (12,7-mm) cowl guns and two 
0.3-in (7,62-mm) wing guns, After an accident on 9 May 
1940, the first prototype was rebuilt with a similar 
radial engine cowling. On 6 February 1940, the Swedish 
government placed an order with Vultee for 144 air- 
craft, the series model being designated Model 48C and 
a production prototype flying on 6 September 1940. 
‘This was essentially similar to the Model 48X with the 
redesigned and enlarged vertical and horizontal tail 
surfaces applied to that aircraft at an early flight test 
stage. With an R-1830-S3C4-G engine which possessed 
a similar take-off rating but superior altitude ratings to 
the S4C4-G and two additional 0.3-in (7,62-mm) wing 
guns, the first production Model 48C was flown in Sep- 
tember 1941, by which time export of the fighter to 
‘Sweden had been embargoed by the US government. 
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Ordered by Sweden, the Vultee 48C (above and below) 
‘eventually served only in China and the US, 


‘The contract for the Model 48C was accordingly taken 
over by the British government, but subsequently re- 
Linquished in favour of China which was selected to re- 
ceive the fighters under Lend-Lease arrangements, the 
USAAF designation P-66 being applied for this pur 
pose. The Model 48C fighters were shipped to China, 
via India, during the second half of 1942, production by 
Vultee having been completed in April of that year, but 
only 79 were, in fact, received by the Chinese Air Force, 
these being used comparatively briefly by the 3rd and 
11th Pursuit Groups. Some Model 48Cs retained in the 
USA were assigned to pursuit training bases on the US 
‘West Coast as P-66s, Max speed, 340 mph (547 km/h) at 
16,100 ft (4.600 m). Initial climb, 2,520 f/min (12,8 m/ 
sec), Normal range, 850 mis (1 368 km). Empty weight, 
6,235 lb (2374 kg). Normal loaded weight, 7,1001b 
(3.220 kg). Span, 36 ft 0 in (10,97 m). Length, 28 ft § in 
(8,66 m). Height, 9 ft § in (2,87 m), Wing area, 197 sq ft 
(18,30 m2"). 


Shown here in RAF markings (below), the Vanguard 
‘was rejected for service with the RAF. 
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VULTEE XP-54 


On 22 June 1940, Vultee Aircraft received a USAAC 
contract for a prototype of its Model 84 as part of a pro- 
gramme to investigate unconventional fighter config: 
‘rations. By the time the prototype was completed, as 


USA 


the XP-64, Vultee had merged with Consolidated and 
this aircraft is therefore described under the Consoli- 
dated-Vultee heading. 


WACO CSO-A (240A) USA 


In late 1931, the Waco Aircraft Company adapted an 
example of its CSO tandem two-seat sports and train- 
ing biplane as a single-seat lightweight fighter. The 
‘CSO had proved popular with several Latin American 
governments and it was believed that they would pro: 

vide a market for an armed single-seat version. The 
CSO was a single-bay staggered biplane with a welded, 
steel-tube fuselage and wooden wings, powered by a 
250 hp Wright R-760E Whirlwind seven-cylinder radial 
engine. For the fighter role the forward cockpit was 
faired in and a pair of synchronised 0.3-in (7,62-mm) 
machine guns was mounted above the forward fuse- 
lage decking. Shackles for light bombs were frted 
beneath the fuselage Brazil's Aviagdo Militar had pro- 
cured five CSO two-seaters as trainers, and when, on 9 
July 1932, revolution broke out, the singe-seat demon- 
strator was in Brazil, Designated CSO-A ~ and also re- 

ferred to as the "240A", although this was, in fact, its 
Approved Type Certificate number ~ the aircraft: was 
promptly purchased for the Aviacao Militar. At the 
Same Ume an order was placed for 36 simular fighters, 
but with 7-mm machine guns. Only 10 of these reached 
Brazil and were assembled in time to participate in the 
fighting, but they proved useless in their intended 
fighter task as the indigenously-manufactured 7-mm 
‘ammunition jammed their guns. With the termination 
of hostilities all these aircraft, including the original 
demonstrator, reverted to two-seat configuration and. 
the remaining aircraft on order were dolivered as two- 
eaters. Max speed. 130 mph (209 km/h), Initial climb, 
1,200 ft/min (6,1 m/sec). Range, 539 mls (868 km), 
Empty weight, 1,6271b (738kg). Loaded weight, 
2,599 Ib (1.179 kg). Span, 30 ft 6b in (9,32 m), Length, 
22 ft 5% in (6,85 m). Height, 9ft 2in (2,79m). Wing 
area, 287.94 5q ft (26,75 m°), 


‘The Waco CSO-A (below) was a light-fighter 
modification of a two-seat trainer, 


WACO CTO-A 


Developed in parallel with the CSO from the Model 10, 
the CTO, known as the Taperwing, differed in having 
tapered wings of smaller area. In all other respects the 
CSO and CTO were similar. As the CTO was more 
manoeuvrable and marginally faster than the CSO, it 
‘was considered by Waco to be more suitable for adap- 
tation as a lightweight fighter. Accordingly, one 
example of the CTO was modified in the summer of 
1932 in similar fashion to the CSO-A, the forward cock- 
pit being faired over and twin synchronised 0.3-in 
(7,82-mm) machine guns being provided. The demon- 
strator was flown in Brazilian national insignia, but 
there is no record of it actually being flown to Brazil, 
although the Aviacdo Militar did acquire 22 examples 
of the standard two-seat CTO - which were dubbed 
Waco Eliptico in Brazil - in 1933 for advanced and in- 
strument training. The ultimate fate of the CTO-A 
demonstrator is not known with certainty, but it is 
believed to have been reconverted to standard two: 
seat form. Max speed, 140 mph (222km/h). Initial 


Derived from the CTO Taperwing, the Waco CTO-A 
Aight fighter (above) failed to find a customer. 


climb, 1,100 ft/min (6,58 m/sec). Endurance, 5.66 hrs. 
Empty weight, 1,6781lb (761kg). Loaded weight, 
(2,599 lb (1 179 kg). Span, 30 ft § in (9,27 m). Length, 22 ft 
6%4 in (6,85 m). Height, 9 ft 0 in (2,74 m). Wing area, 
226.91 9q ft (21,08 m”). 

WEISS [MANFRED] WM-23 
EZUSTNYIL Hungary 
Following the termination of plans for the aircraft divi- 
sion of the Weiss Manfred concern to build the Heinkel 
He 112 single-seat fighter under licence, the division's 
chief designer, Béla Samu, initiated work on an in 

digenous fighter, Designated WM-23 and named 
Eziistnyil (Silver Arrow), the fighter's design was 
jaunched in July 1940, and owed much to the He 112. 

‘The wing section and planform of the He 112 were re- 
tained, together with the camber-changing Fowler 
flaps and Heinkel’s use of anhedral to reduce undercar- 
riage height, but metal gave place to wooden construc- 

Udon. The plywood-covered wooden wings were mated 
with a welded steel-tube fuselage, also primarily ply- 

wood covered, and a WM-K-14B (licence-built Gnome- 
Rhone 14Kfrs Mistral Major) 14-cylinder radial engine of 
1,000 hp. The proposed armament comprised two 
7,62-mm Gebaur machine guns in the wings and two 
synchronised 20-mm MG 151 cannon in the fuselage. 


aA 


Flown in 1941, the WM-23 Eziistayil (above and below) 
‘owed! much to the design of the He 112. 


‘The prototype WM-23 was flown for the first time in 


September 1941, and demonstrated good flying 
characteristics, but suffered intermittent aileron oscil- 
ation, and, in the late spring of 1942, the starboard 
aileron detached in a climb, forcing the pilot to abandon 
the aircraft. Plans had meanwhile reached an advanced 
stage for the all-metal Ezistnyll It with a monocoque 
fuselage and a DB 605 engine. However, this pro- 
gramme was eventually discontinued with the de- 
cision that Weiss Manfred would build the Messer- 
schmitt Bf 109G under licence. Max speed, 329 mph 
(630 kam/h) at 16,405 ft (5000m). Time to 19,685 ft 
(6000 m), 6.0 min. Endurance, 1.76 hrs. Loaded weight, 
7,253 Ib (3 290 kg). Span, 34 ft 9¥9 in (10,60 m). Length, 


35 ft Sin (10,80.m), Height, 11 ft 74 in (3,55 m), Wing 
area, 262.96 59 ft (23,50 m°) 


WESTLAND N.1B UK 


‘The Westland N16 (above and below). as originally 
flown, with short floats of Sopwith design. 


Westland Aircraft began design of its first aircraft in 
1917, in response to an Admiralty requirement for a 
single-seat fighting scout seaplane. In the Admiralty's 
N.AB category, the aircraft was designed by Robert 
Bruce and Arthur Davenport, and was a compact two- 
bay equi-span biplane of conventional wooden struc: 

ture and fabric covering, First flown in August 1917, it 
was powered by a 150 hp Bentley BR 1 rotary engine. Ln- 

board of the ailerons, on both upper and lower wings, 
the trailing-edge camber could be varied to obtain the 
effect of plain flaps. The wings could be folded back 

wards for shipboard stowage. Armament comprised 
‘one synchronised 0,303-in (7,7-mm) Vickers gun and a 
flexibly-mounted Lewis of the same calibre above the 
‘upper wing centre section. Two prototypes were built 
and sometimes referred tons the Westland N16 and N17 
from their RNAS serial numbers. The first was flown 
with short Sopwith floats and a large strut-mounted 
tailfloat whereas the second was used to evaluate long 
‘Westland floats that eliminated the need for a tai float. 
‘This second aircraft, which lacked the camber-chang: 

ing mechanism on the wings, also flew with the Sop- 
with floats and a tail float directly attached to the 
underside of the rear fuselage. By the time the N.1Bs 
‘were on test at the Isle of Grain, the RNAS was experi- 
menting successfully with the shipboard operation of 
wheeled aircraft and the requirement for a floatplane 
fighting scout faded away. The following data refer to 
the second prototype with Sopwith flosts. Max speed, 
108 mph (175 kin/h) at 3,760 ft (1 146 m). Tinme to 2,000 ft 
(610 m), 3.8 min, to 10,000 ft (3 050 m), 28.65 min. Ser 

vice ceiling, 12,700 ft (38701). Endurance, 2.75 hrs. 
Empty weight, 1.5041b (682g). Loaded weight, 


‘Second of the Westland N.1B scouts, N17 (below) was 
flown with long floats designed by Westland, 


1,978 lb (897g). Span, 31 ft 3491n (9,53m). Length, 
25 ft 5¥sin (7,76 m). Height, 11 ft 2in (3,40.m). Wing 
area, 278 sq ft (26,83 m"), 


WESTLAND WAGTAIL UK 


A contemporary of the Sopwith Snail and the BAT Ban- 
‘tam, the Wagtail was similarly designed to comply with 
the A 1(a) Specification drawn up by the Air Board in 
1917 to define its requirements for a single-seat fighter, 

Emphasis was to be placed upon manoeuvrability and 
climb, with the ability to achieve 195 mph (217 km/h) at 
15,000 ft (4570 m) when carrying oxygen equipment 
and three machine guns. Like its competitors, the Wag- 
tall was powered by the 170 hp ABC Wasp I seven 

cylinder radial, an engine that eventually thwarted 
further development of all three A.1(a) types, A well 

proportioned, diminutive single-bay biplane, the Wag- 
tall gained a contract for three prototypes late in 1917, 
and the first was flown in April 1918. Construction was 
of fabric-covered wood, with metal-framed rudder and’ 
elevators, and two synchronised 0.303-n (7,7-mm) 
Vickers guns were fitted. An overwing Lewis gun was 
planned, but not fitted to the prototypes. Whereas the 
first Wagtail to fly had equal dihedral (2 deg 30 min) on 
upper and lower wings, the second and third were com 

pleted (and the first later modified) to have a larger cut- 
ut in the upper wing centre section with § deg of dihe 

dral on the outer panels of the upper wing and a flat 
lower wing. Destroyed in a fire at Yeovil soon after its 
first flighton 29 April 1918, the second Wagtail had tabe 
replaced later that year; the third went to Martiesham 
Heath on § May, but problems with the Wasp limited 
flying, In October 1918, the engine was officially aban- 
doned, and with it any plans to produce Wasp-engined 
aircraft. Two more Wagtails were ordered from West 

land in 1919, to serve aa test-beds for the 160 hp Arm 

strong-Siddeley Lynx seven-cylinder radial engine, Un- 
armed, these two aiscraft were delivered to the RAE in 
September/October 1921. The following data for the 
‘Wasp-engined Wagtail include performance estimates, 


‘Thanks to the unreliability of its ABC Wasp engine, the 
Wagtail (above) achieved little success. 


‘Max speed. 125 mph (201 km/h) at 10,000 ft (3 050m). 
Time to 5,000 ft (1526 m), 3.5 min. Endurance, 2,6 hrs, 
Empty weight, 746 Ib (388 kg). Loaded weight, 1,330 1b 
(603 kg). Span, 23 ft 2in (706m). Length, 18 ft 11in 
(6,77 m), Height, 8 ft 0 in (2,44 m), Wing area, 190 sqft 
(17,65 m*). 


WESTLAND WEASEL UK 


In April 1918, Westland gained a three-prototype 
contract for a two-seat fighter-reconnaissance aircraft 
that was designed to provide a successor to the Bristol 
P. 2b fighter, In configuration, the new fighter, to which 
the name Weasel was given, closely resembled a 
scaled-up Wagtail. The pilot was located beneath the 
trailing edge of the upper wing, with the observer/ 
gunnes close behind, with a single 0,303-in (7,7-mm) 
Lewis gun on a Scarffring. Two fixed and synchronised 
forward-firing Vickers quns of the same calibre were 
provided for the pilot. The Weasel had a two-spar 
wooden wing and a wire-braced wooden fuselage, 
with fabric covering for all but the ply-covered front, 
fuselage. In common with the competing Austin Grey- 
hound and Bristol Badger, the Weasel was powered by 
the 320hp ABC Dragonfly nine-cylinder air-cooled 
radial engine, which (like the ABC Wasp in the Wagtail) 
proved so unsatisfactory as to rule out any possibility of 
production, even if the ending of World War I had not 
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WESTLAND 


Designed to succeed the Bristol F.2B, the Weasel 
(above and below) failed to attain production. 


removed the urgency from the requirement. Flight tost 
ing did not begin until November 1918 and a Weasel 
‘went to Martlosham Heath in Apri! the following year, 
followed by the third prototype in November. Subse 
quontly, two of the Weasels were used for engine de- 
velopment at the RAK Pamborough, one being re: 
engined with a 385 hp Coumos Jupiter Il nine-cylinder 
racial and the other with a 360 hp Armstrong Siddeley 
Jaguar Il 14-cylinder radial, A Jupiter If was also used to 
power a fourth Weasel, which was ordered in August 
1919 and delivered in 1920 with full armament, although 
also used primarily for engine development. The fol 
lowing data refer to the Dragonfly/powered Weasel 
Max spect. 130 mph (210 km/h) at 6,500 ft (1 980 m). 
Time to 10,000 ft (3.050 _m), 10min. Service ceiling, 
20.700 ft (6310 m). Empty weight, 1,867 lb (847 kg). 
Loaded weight, 3.0711 (1393 kg). Span, 35 Gin 
(10,82 m), Length. 24 ft 10 mn (7,56 m). Height, 10 ft Lin 
(3,07 m), Wing area, 368 sq ft (34,19 1m). 


WESTLAND WESTBURY UK 


Iniits final modified state, the first of the two Westbury 
heavy fighters (above) tested in 1927. 


Specification 4/24 issued by the Air Ministry during 
1924 called for the design of a heavily armed, twin 
engined, night defence fighter, although the precise 
nature of the planned armament was not made known 
to the two companies that successfully tendered for 
prototype contracts, Westland and Bristol (with the 
Bagshot), Two prototypes of the Westland submission 
were ordered in 1925, and only late in that year was the 
armament specified as two 37-mm Coventry Ordnance 
‘Works (COW) cannon, to be disposed in front and dot 
sal positions, plus a 0.303-in (7,7-mm) Lewis gua firing 
through a ventral hatch in the rear fuselage Powered 
by a pair of uncowled 450 hp Bristol Jupiter VI nine- 
cylinder radial engines, the Westbury - as the West 
land fighter was duly named ~ was a three-bay biplane 
of mixed construction, combining a wooden wing with 
a fuselage of composite steel and wood, duralumin 
‘wing spars being introduced in the seconcl prototype. 
Open cockpits were provided for the two gunners and 
the pilot, who was located ahead of the upper wing, 
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which attached directly to the deep fuselage. The nose 
COW gun was on a rotating mounting, and that in the 
aft cockpit fired forwards and upwards (aimed by the 
pilot). A second cockpit, to the rear, carried a 0.303-in 
(7,7-mm) Lewis gun on a Scarff ring, and the rear gun 

ner also had the use of a second Lewis gun fired down 

wards through the entrance hatch. Flight testing of the 
Westbury began in September 1926, and the COW gun 
was successfully fired from both cockpits during later 
trials with the second aircraft, but no requirement was 
found for production of this category of fighter. The 
Second prototype, as the Westbury Il, was fitted with 
480 hp Jupiter VIII engines and had 4 rounded, rather 
than blunt, nose profile and aft-extended nacelle tails, 

features that were also introduced later on the first air 

craft. Max speed, 125mph (201knvh) at 5,000.8 
(1525 m). Service ceiling, 21,000 ft (6400 m). Empty 
weight, 4,845 Ib (2198 kg). Loaded weight, 7,87 lb 
(3573 kg). Span, 68 ft 0 in (20,73 m). Length. 43 ft 5 in 
(13,23 ml. Height, 13 f¢9 in (4,19 m). Wingarea, 860 sq ft 
(79,89 m*) 


WESTLAND WIZARD 


‘As first submitted for Air Ministry testing, the Wizard 
(above) offered poor forward visibility, 


‘The first attempt by Westland to develop a monoplane 
fighter evolved from 4 private venture protatype de 
signed ~ by the company's draughtsmen in their spare 
time — during 1926 with high speed performance the 
primary objective. Known simply as the Racer, this un 
armed parasol monoplane of mixed construction was 
powered by « 275hp Rolls Royce Falcon Ifl inline 
‘engine and flew in November 1926. Badly damaged ina 
forced landing in 1927, the Racer was rebuilt in much 
modified form as the Wizard fighter. In this form, it was 
primarily of metal construction and had a 490 hp wn 
mupercharged Rolls-Royce F-XI 12-cylinder Vee-type 
water-cooled engine in a more streamlined nose cow 
ing, with a retractable radiator in the underside oft 
fuselage. The Wizard — which was flying by late 1927 - 
used a similar parasol wing to that of the Racer, this 
being mounted close to the fuselage on tandem pylons 
on the fuselage centreline. Two 0.303-in (7,7-mm) Vick: 
ers guns were mounted semi-externally in the fuselage 
sides. The Wizard's performance, and particularly its 
rate of climb, attracted a modicum of Air Ministry in 
terest and a contract to cover testing at Martiesham 
Heath. There, the pilot's forward view was found un 


‘Anew cabane and raised wing were adopted for the 
Wizard (below), seen with radiator extended. 


(Above) The Westland Wizard in its original form. 


Satisfactory, leading Westland to design and fit anew 
wing with changed planform outboard, new inset 
ailerons and a thinner centre section, mounted on more 
conventional cabane strutting. A supercharged $00 hp 
Kestrel II (F_XIS) was fitted, but in this final form, the 
Wizard Il, as it was sometimes known, demonstrated a 
reduced performance and failed to persuade the Air 
Ministry to change its policy towards monoplane 
fighters. The following data refer to the Wizard with 
F-XIengine. Max speed, 188 mph (303 ki/h) at 10,000 ft 
(3050 m), Rate of climb, 2,000 fe’min (10,2 m/sec) at 
10,000 ft (3.060 m), Empty weight, 2,352 Ib (1067 ka). 
Loaded weight, 3.275 lb (1486 kg). Span. 39ft 6in 
(12,04 m), Length, 26 ft 10 in (8,18 m). Height. 9ft 4 in 
(2,84 m). Wing area, 238 sq ft (22,11 m’), 


WESTLAND F.20/27 
INTERCEPTOR UK 


Despite the known antipathy of the Air Ministry 
towards the monoplane as a fighter configuration, and 
its lack of success with the Wizard, Westland chose 4 
Jow-wing monoplane design for its response to Speci 
cation F.20/27. An air-cooled radial engine and twin 
Gun armament wore specified, From numerous propo 
sals, the Alt Ministry chose to order prototypes of two 
biplanes and two monoplanes, including that offered 
by Westland, First flown in August 1928 and known as 
the Interceptor, this was of metal construction and 
fabric covering except the forward fuselage, which had 
detachable metal panels, Two 0.303-in (7,7-mm) Vick: 
ors guns were installed low in the open cockpit. and 


‘Tho single F.20/27 (above) twin-gun fighter, showing 
the original small fin and rudder. 


were totally enclosed behind a series of louvres along 
the fine of the blast tubes. As first flown, the F 20/27 
was powered by an uncowled 440 hp Bristol Mercury 
MIA nine-cylinder air-cooled radial, but this was soon re- 
placed by a 480hp Mercury IIA and, eventually, a 
420 hp Bristol Jupiter VII, to which a Townend ring was 
later added, To overcome handling problems, succes: 
sive modifications were introduced, including auto 
‘matic wing slots on the wing roots, redesigned wing fl 
lets and a modified, taller fin and rudder. Performance 
remained mediiocre, however, and the Hawker biplane 
design to F,20/27 was chosen instead, evolving into the 
Fury. Max speed, 192mph (309 km/h) at 10,000 f 
(3060m). Empty weight, 2,950 lb (1 066 kg). Loaded 
weight, 3,926 Ib (1 508 kg). Span, 38 f Oin (11,58 m) 
Length, 26 ft 4% in (7.73 m). Height, 9 ft 8 in (2,95 m) 
Wing area, 204 sq fe (18,95 nr") 


(Below) The F.20/27 with enlarged vertical tail. 


(Above) A Whirlwind I in service with No 263 Squ, RAF, 
‘which operated this fighter from bases in south and 
south-west England from 1940 to 1943, 


flew in December 1930, but the RAF quickly lost in- 
terest in the COW gun. With a Mercury IVA, the COW- 
Gun Fighter remained at the A & AEE until July 1934. 
Max speed, 184 mph (296 km/h) Time to 10,000ft 
(3050m), 6.1 min. Service ceiling, 29,200 ft (8 900 m). 
Empty weight, 2.615lb (1186 kg), Loaded weight, 
3,885 Ib (1 762 kg). Span. 40 ft 101m (12.45 m). Length, 
29 ft 10 in (9,09 m). Height, 10 ft 6%4 in (3,22 m). Wing 
‘area, 222 3q ft (20,62 mr’). 


UK 


‘To meet the requirements of Specification F.7/30 for a 
four-gun day and night fighter powered by the Rolls: 
Royce Goshawk engine using evaporstive cooling. 
Westland schemed a parasol monoplane in contieun 
tion of the Wizard concept, but found it imposible to 
combine tho required slow landing speed with the 
250 mph (402 knvh) maximum. An alternative biplane, 
the P.4, was succomsfully tendered, however, one pro 
totype being ordered in 1931. With a 600 hp Goshawk 


VIII buried in th ye bohind the pilot, driving the 
propolior via a long extension shaft, this single-bay 
biplane featured a gulled upper wing with short in 


board struts in place of the usual cabane, and a stag 
gored lower wing of slightly shorter span. When first 
flown on 23 March 1934, the F.7/30 had an open cockpit, 
but a full canopy was soon added. Armament of four 
0,303-in(7.7-mm) Vickers guns was concentrated in the 
nose. Construction wax of metal throughout, with 
metal skins for the forward fuselage and engine bay 
and fabric elsewhore. Ailerons were fitted to the upper 
wing only, this also having Handley Page slots 


Similar to the F.20/27, the F.29/27 (above) was built 1o 
carry an upward-firing COW gun, as shown, 


Usually known as the COW-Gun Fighter, this prototype 
monoplane was one of two ordered by the Air Ministry 
(with the unorthodox Vickers Type 161) in fulfilment of 
Specification F.29/27. This called for an aireraft armed 
with the 37-mm Coventry Ordnance Works (COW) 
cannon that had been evolved during World War Land 
was thought to have potential as an anti-bomber 
weapon, The COW gun was to be mounted at an 
upward angle of at least 45 deg from the horizontal, 
with the idea that the fighter would approach enemy 
bombers from below and astern. The Westland proto 
type was, in effect, an enlargement of the F 20/27 proto 
type, and had the COW gun mounted to fire upwards at 
'56 leg, with the breech casing in the starboard side of 
the open cockpit. Aiming was by means of a periscopic 
sight, and a special “ammunition dispenser" carried 39 
rounds. The fighter was of similar all-metal construc: 
tion to the F.20/27 and, like the latter, was first flown 
with a small fin and rudder which later had to be con: 
siderably enlarged to obtain satisfactory spinning 
characteristics. Powered by a 485 hp Bristol Mercury 
IIIA nine-cylinder air-cooled radial, the F.29/27 first 


Although first flown with an open cockpit ~ and a 
‘smaller fin ~ the Westland F-7/30 soon took on the form 
depicted here (above and below). 


WESTLAND 


WESTLAND WHIRLWIND UK 
The only Westland fighter to achieve operational status 
with the RAF, the Whurlwind was designed in response 
to Specification F 37/36 for a “cannon fighter" armed 
with four 20-mm guns. As the P.9, the Westland design 
emerged as a low-wing monoplane with two Rolls 
Royce Peregrine I 12-cylinder liquid-cooled Vee 
engines, each rated at 885 np at 15,000 ft (4 575 m). The 
four Hispano Mk I guns were grouped in the nose, the 
pilot enjoyed a good all-round view from a fully-en 
‘closed cockpit in line with the wing trailing edge, and 
radiators were buried in the wing leading edges in: 
board of the nacelles. Construction was of metal 
throughout, with fush-riveted stressed skins, a novelty 
being the use of magnesium rather than aluminium 
sheet to cover the monocoque fuselage aft of the cock: 
pit, Two prototypes were ordered by the Air Ministry in 
February 1937, and the first of these flew an 11 October 
1938, Despite delays in development and production of 
the Peregrine engine, two contracts were placed in 
1999, each for 200 fighters as Whirlwind Ia, and the fit 
series aircraft flow in June 1940. In the event, produc- 
tion ended with 114 aircraft built, these serving with 
only two RAF squadrons (Nos 263 and 137). Anament 
problems and changing operational needs curtailed the 
usefulness of the Whirlwind, which was enhanced in 
late 1942 by the addition of a pair of wing racks to carry 
two 250:Ib (113-kg) or 60:15 (227-kg) bombs. Oper 

ational use of the Westland fighter came to an and in 
November 1943, Max speed, 360 mph (579 km/h) at 
15,000 ft (455m), tnitial climb, 1,300 f’min (6,6 my 
seo), Time to 20,000 ft (6 100 m), 8.6 min. Service evil: 
ing, 30,000 (9150:m). Endurance, approx 1.26 hrs 
Empty weight. 8,310 lb (9 770 kg). Loaded weighs (with 
bombs). 11,388 Ib (5 165 kg). Span, 45 fe 0 in (13,72 m) 
Length, $2 ft 3in (9.89 m). Height, 10 fe 6 in (3.0m) 
Wing area, 260 64 ft (23.22 m). 


‘The Whirlwind I (above and below) was the only 
Westland fighter to achieve RAF service use, 


Although it handled well, the F.7/30 was found de 
ficient im performance when tested at Martlesham 
Heath, and no further development ocurred. Max 
speed, 185 mph (298 kav/h) at 15 000 ft (4 575 m). Initial 
limb, 1.455 fe/min (7.4 m/sec). Empty weight, 3,687 Ib 
(1672 kg). Loaded weight, 5,200 Ib (2369 kg). Span, 
38 ft 6 in (11,73 m). Length, 29 ft 6 in (8,99 m). Height 
10 ft 91in (3,28 m). Wing area. 370 sq ft (34,37 m’). 


WESTLAND WELKIN I UK 
On 9 January 1941, Westland was authorised by the 
Ministry of Aircraft Production to proceed with two pro 
Lotypes of its P.14 design for a twin-engined high-alt 
tude fighter, in compliance with Specification F.4/40. 
Conceived as a two-seater with six 20-mm cannon 
armament, the P.14 went ahead as a four-cannon 
single-seater with a pressurized cockpit. Revised to 
conform to F.7/41, and thus competing with the Vickers 
Type 432, the P.14, tobe named the Welkin, fist flew on 
1 November 1942, The wing was located in the mic 
position, and power was provided by two Rolls-Royce 
Merlin Mk 61s of 1.665 hp, these being succeeded by 
1,650 hp Merlin 72/73 or Merlin 76/77 in the production 
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Designed to fight at high altitudes, the Welkin (above 
and below) was not in the event required. 


Wolkin 1. Pressurization of the cockpit was achieved by 
‘means of a Rotol blower on the starboard engine. Pro: 
duction of the Welkin I was initiated in 1943, contracts 
for 100 and then 200 being placed, and the first series 
‘aircraft was under test at Boscombe Down by mid 
September 1943, However, handling problems com: 
bined with reduced operational interest in high-alti 
tude fighters led to cancellation of production after the 
‘completion of 75, plus 26 airframes without engines. 
‘The Welkin I saw no service use. Max speed, 387 mph 
(623 kin/a) at 26,000 fe (7 925 m). Initial climb, 3,850 ft” 
min (19,6 m/sec), Time to 40,000 ft (12 200 m). 20 min. 
Service ceiling, 44,000 ft (13410 m). Range, approx 
1,500 mis (2414km). Empty weight, 14,375 Ib 
(6520 kg). Max loaded weight, 19,775 Ib (8.970 ka). 
Span, 70 Oin (21,34 m). Length, 41 ft 6 in (12,65 m). 
Height, 15f 3in (465m). Wing area, 460sqft 
(42,73 m’), 


WESTLAND WELKIN NF MkII UK 


During 1943, Westland studied @ number of possible 
derivatives of the Welkin in order to take advantage of 
the design work already completed. Of these possibil: 
ities, one for a two-seat night fighter variant received a 
go-ahead on 4 February 1943, subsequent development 
ofthis as the Wellin NF Mik If being in accordance with 
Specification F.9/43. Two prototypes were ordered, as 
conversions of Mk I airframes during production, and 


‘The single example of the Welkin NF Mk Il (below) 
carried nose-mounted radar for the nocturnal role, 


orders were given for 60 of the final production batch of 
‘Mk Is to be to this standard. As flown on 23 October 
1944, the prototype Welkin NF Mk II introduced AI Mk 
Vill radar in a lengthened bulbous nose and a new one- 
piece canopy over a two-seat cockpit in which the ob- 
server faced aft behind the pilot. Production plans for 
the Welkin NF Mk II were cancelled during 1945, along 
‘with those for the F Mk, and the second prototype was 
not completed. Max speed, 360mph (579 kav/’h) at 
90,000 ft (9 150 m). Time to 10,000 ft (3 050 m), 3.7 min, 
Service ceiling, 41,000 ft (12500 m), Empty weight, 
15,635 lb (7092kg). Loaded weight, 21,892 1b 
(9930 kg). Span, 70 ft 0 in (21,34 m). Length, 44 ft 140 
(13.44 m). Height, 15f 9in (480m). Wing area, 
460 89 ft (42,73 mr’). 


WESTLAND WYVERN TF Mx1 UK 


Powered by an Eagle piston engine, the Wyvern I 
(above) was overtaken by the advent of the turboprop. 


Under the project designation P-10, Westland began to 
study early in 1944 a long-range shipboard day fighter 
for Naval use, with the added capability of carrying a 
torpedo, rockets or bombs for anti-shipping strikes. 
‘Around this proposal, Specification N.11/44 was writ- 
ten, and, in November 1944, a contract was confirmed 
for six prototypes (including two in land-based RAF 
configuration to Spec F.13/44). Redesignated W.34, and 
subsequently named the Wyvern TF Mk 1, the West- 
land aircraft was a low-wing monoplane of relatively 
conventional layout, but larger and heavier than any 
previous British single-seat Naval fighter. It had 
upward-folding outer wing panels with hinged tips, 
and a 3,500 hp Rolls-Royce Eagle 24-cylinder liquid. 
cooled H-type engine driving eight-blade contraprops. 
Provision was made in the design for the later introduc- 
tion of a turboprop engine, such as the Rolls-Royce 
Clyde. Basic armament comprised four 20-mm Hispano 
Mk cannon in the wings, with the possibility of carry- 
ing an 18-in (46-cm) Mk VIII torpedo under the fuselage 
ree 1,000-Ib (464-kg) bombs or eight 60-Ib (27-xg) 
rocket projectiles. In August 1946, an order for 20 pre- 
series Wyverns with Eagle engines was confirmed, but 
a planned batch of 10 for the RAF was dropped, to- 
gether with the F.13/44 prototypes. Subsequently, the 
pre-production batch was halved. The first of six proto- 
types flew on 16 December 1946, However, a turboprop 
version with the Armstrong Siddeley Python had mean- 
while been given the go-ahead and the Wyvern TF Mk 
1s were assigned to various development tasks, never 


becoming operational. All six prototypes were flown, 
as were six pre-series TF Mk 1s, but the final four of the 
latter, although built, remained unflown as all develop- 
ment effort switched to the TF Mk 2 (which see). The 
following performance data are manufacturer's esti- 
‘mates for the production TF Mk 1. Max speed, 456 mph 
(734kim/h) at 23,000f (7010m). Service ceiling, 
32,100 ft (9 785 m), Range (with external fuel), 1,186 mis 
(1908km), Empty weight, 15,443 1b (7005 kg). Max 
loaded weight (with torpedo), 21,879 Ib (9924 kg). 
‘Span, 44 ft 0 in (13,42 m). Length, 39 ft 3 in (11,96 m). 
Height, 15% 6in (472m), Wing area, 365sqft 
(32,98 m*) 


(Below) The Wyvern TF Mk 1 in its final form. 


WESTLAND WYVERN 
TF Mx 2 10S Mx 4 UK 


Almost a year before the first fight of the Wyvern TF 
Mk 1, the Naval Air Staff had decided to spansor de- 
velopment of Britain's first turboprop-powered ship: 
board fighter by ordering three prototypes of the (W.35) 
Wyvern TF Mk 2, to Specification N.12/45, Two were to 
be powered by the Armstrong Siddeley Python and the 
third by a 4,500 hp Rolls-Royce Clyde. In the event, the 
former engine was to be preferred for production air- 
craft. In overall configuration and armament the Wyy- 
mn TF Mk 2 closely resembled the Mk 1, although there 
were differences in detail, and the first flight of the 
Clyde-engined prototype was made on 18 January 
1949, followed by the first with a Python on 22 March 
1949, Flight vesting soon showed the need for modifica: 
ons, noticeably to the tail unit with the progressive in- 
troduction of a larger tailplane, more fin area, dihedral 
‘onthe tailplane and, eventually, finlets, Prolonged test- 
ing and development also proved necessary to achieve 
@ Satisfactory engine/propeller/throttle respons 
‘system for the special demands of carrier landings, in- 
volving the two Python prototypes and most af 20 pre- 
series TF Mk 2s ordered in 1948 (together with a single 
'W.38 Wyvern T Mk 3 two-seat training version). The 
first pre-series TF Mk 2, with a Python 2, flew on 16 
February 1960, and, in June that year, became the first 
British turboprop aircraft to engage in carrier deck 
landings, aboard HMS Iustrious. The final seven pre~ 
series aircraft were completed as Wyvern § Mk 4s, this, 
being the designation of the definitive variant with all 


A pre-production Wyvern TF Mik 2 (above) carrying 
torpedo and rockets and (below) an $ Mk 4 in final 
configuration, serving in No 813 Sqn in 1959. 


(Above) Wyvern $ Mk 4 of No 830 Sqn, marked for 
service in Suez campaign, from HMS Eagle, 1956. 


the handling and engine modifications, and the 
primary mission changed to strike, The § Mk 4 was 
powered by a Python 3 rated at 3,670 shp plus 1,180 Ib 
(535 kg) residual thrust, Production of 87 Wyvern S Mik 
4s ensued, and deliveries to the first FAA squadron (No 
813) began during 1953. Three other squadrons sub- 
sequently flew the Wyvern S Mk 4, front-line service 
continuing until March 1968. Operational use of the 
‘Wyvern during the Suez campaign in 1956 marked the 
only occasion on which British turboprop-powered air 

craft saw combat use, The following data refer to the 
definitive S Mk 4, Max speed, 383 mph (613 km/h) at sea 
level. Initial climb, 2,350 ft’min (11,9 m/sec). Service 
celling, 28,000 ft (8 535 m). Range (with external fuel), 
910 mis (1 464 km). Empty weight, 19,600 lb (7 076 kg), 
‘Max loaded weight, 24.500 lb (11113 kg). Span, 44 ft 
0%4 in (13,42 m). Length, 42 ft 0 in (12,80 m). Height, 16 ft 
in (4,57 m), Wing area, 356 sq ft (32,98 m"), 


(Below) The definitive Wyvern $ Mk 4, 


WEYMANN W-1 France 


‘An extraordinarily innovative single-seat fighter com 
pleted at Vilacoublay by the Sociéte de St Chamond in 
the autumn of 1916 to the designs of Charles Terrés: 
Weymann was the W-1, with an extension shaft-driven 
stern-mounted pusher propeller reminiscent of that 
Used by the 1911 Tatin-Paulhan Torpille, An all-metal, 
single-bay unstaggered equi-span biplane with 
ailerons in both upper and lower wings, the W-1 had a 
slab-sided fuselage occupying the entire wing gap and 
4 cruciform tail with rudders above and below. The 
pilot was seated immediately ahead of the wings with 
two fixed machine guns, and an 80 hp Clerget seven 
cylinder rotary engine was mounted behind the cockpit 
at the co. Entirely enclosed, this engine, which drove a 
two-bladed propelier aft of the cruciform tail ia an ex: 
tension shaft, drew cooling air from an intake im: 
mediately below the pilot's seat, exhaust gases being 
ducted to an efflux ahove and behind. The W-1, which 


(Below) The Weymann W-1 with Clerget engine. 


had a tricycle undercarriage and a skid under the ven- 
tral fin, offered its pilot excellent visibility from the 
cockpit. However, engine cooling presented insur 
mountable problems and testing of the aircraft was 
abandoned in December 1915 after only two short 
flights. No data relating to the W:1 appear to have sur- 
vived other than wing area of 247-58 sqft (23,00 m) 


‘The design of the Weymann W-1 (below), built at 
Villacoublay in 1915, defied convention. 


UK 


At the end of 1916, the Whitehead Aircraft Company 
completed, at its Richmond, Surrey, works, a small 
single-seat fighting scout. Not unlike the Camel in 
general appearance — and perhaps inspired by the Sop: 
with type, for the production of which Whitehead was a 
major contractor ~ the aircraft was a compact single: 
bay biplane, with ailerons on all four wings. The fuse: 
lage was faired to a near-circular cross section and the 
engine was an 80 hp Le Rhone nine-cytinder rotary. 
The name Comet was bestowed upon the fighter by its 
manufacturer, although it was also known within the 
‘works as the Boyle Scout, in an allusion to its principal 
designer, Edwin Boyle. No details of the planned arma: 
‘ment appear to have survived, nor of any flight testing, 
although the Comet was reported to have flown. No 
data are available, 


WHITEHEAD COMET 


Probably inspired by Sopwith practice, the Whitehead 
Comet (below) was designed by Edwin Boyle. 


WIBAULT Win 1 France 
Initially known simply as the Wis C1 (Avion monoplace 
de chasse) and later as the Wis 1 C1, the first design of 
Michel Wibault was a single-bay slightly staggered 
biplane built by Niepce et Fetterer at Boulogne-Bil: 
Jancourt. Of all-metal construction with fabric-covered 
wings and a fuselage covered by detachable light alloy 
panels forward and fabric aft, the Wibault fighter was 
powered by a 220 hp Hispano-Suiza 8B eight-cylinder 
‘water-cooled engine and atmed with twin synchro- 
nised 7,7-mm Vickers machine guns. By contemporary 
standards, the engine installation of the Wis 1 was 
aerodynamically very clean, with the cowling fairing 
neatly into a large propeller spinner and shallow 
radiators mounted on each side beneath the lower 
wing. Short, broad-chord ailerons were carried by the 
lower wing only. The prototype was completed at the 


WIBAULT 


‘Tested in 1919, the Wibault Wis 1 (above and below) 
‘was bested by the Nieuport 29 in official trials, 


end of October 1918, and was flown for the first time 
shortly afterwards at Villacoublay. The combination of 
modest weight and aerodynamic cleanliness resulted 
in very good performance despite a relatively low 
powered engine during its official evaluation on 12 
February 1919. The Wis 1 proved slightly faster than the 
‘more powerful Nieuport 29 with which it was in com 
petition for an Aviation Militaire contract. In the event, 
however, the Nieuport was selected for production 
because of its faster climb and lighter controls, and 
further work on the Wibault fighter was discontinued. 
‘Max speed, 147 mph (237 km/h) at sea level, 128 mph 
(206 kavh) at 16.405 ft (5000m). Service celting, 
22,965 ft (7.000 m). Loaded weight, 1,975 Ib (896 kg) 
Span, 26 ft 7in (7,801). Length, 20f in (6,30 m) 
Height, 7 ft 10's in (240m). Wing area, 236.2.8q ft 
(21,85 m*) 


WIBAULT Wis 3 France 
In 1921, the Service Technique de I’Aeronautique 
(STAé) issued a requirement for a turbo-supercharger 

equipped single-seat high-altitude fighter capable of 
attaining 149 mph (240 km/h) at 22,966 ft (7 000 m) and, 
having a service ceiling of 27,885 ft (8 600 m), To meet 
this demand, Michel Wibault produced an all-metal 
parasol monoplane constructed primarily of duralumin 
‘as the Win 3 C1 ~major components being displayed in 
the Sociéte du Duralumin exhibit atthe 1922 Paris Salon 
de/Aeronautique. The wing was of constant chord and 
utilised a Wibault-patented section which tapered only 
outboard of the bracing strut attachment points, The 
fighter had fabric skinning and its undercarriage cross 
axle was enclosed by a fairing which contributed 
16 5q ft (1,50 m’) of lifting surface. Power was provided 
by 4300 hp Hispano-Suiza 8Fb eight-cylinder Vee-type 
water-cooled engine and armament consisted of the 
standard pair of synchronised 7,7-mm Vickers guns. 

‘The Wis 3 flew at Villacoublay during the first quarter 


(Below) The Wibault Wm 3 as flown in 1923. 
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WIBAULT 


of 1923 without the intended exhaust-driven Rateau 
turbo-supercharger being fitted. Owing to the lack of 
heat-resistant alloys, the tusbo-supercharger had 
meanwhile suffered repeated failures, and as its prob- 
lems appeared insurmountable further development 
‘was terminated by the STAe, Flight testing of the Was 3 
continued until the autumn of 1923, when the Aviation 
‘Militaire elected to procure small quantities of the Blé- 
riot SPAD 81 and Dewoitine D 1 to fulfil its requirement, 
and further work on the Wibault fighter was disconti- 
nued. Max speed, 150 mph (241 kny/h) at sea level. 
140 mph (225 knu/h) at 16,730 ft (5 100 m). Service ceil 
ing, 22,965 ft (7000m). Endurance, 3.0hrs Empty 
weight, 2,191 1b (994kg). Loaded weight, 3,130 1b 
(1420kg). Span, 38 ft 5% in (11,72 m). Length, 26 ft 
10% in (8.20 m), Height, 9 ft 11% in (3,04 m). Wing area, 
269.11.sq ft (29,00 mr’) 


‘The Win 3 (below) was designed to use a turbo- 
supercharger, development of which failed. 


WIBAULT Wis 7 srs 


To moat the roquitements of the 1923 C1 (Avion mano: 
place de chasse) specification issued by the STAe 
‘Avions Michel Wibault tendered the Wm 7 C1 as one of 
YZ competing fighters submitted by six manufacturer 
Like the preceding Wi 3, the Win 7 employed the 
Wibault-patented system of light alloy construction 
and was powered by a 480 hp Gnome-Rhone 9Ad 
Jupiter nine-cylinder air-cooled radial engine, arma 
ment consisting of two aynchronised 7,7-mm Vickers 
machine guns. Designed by M Martinet, the Win 7 wax 
first flown in 1924, andl was joinod in the following year 
by a second, modified prototype which was to undergo 
performance trials at Villacoublay during August 1926 
Powered by a 420 hp Gnome-Rhone 9Ac engine, the 
‘second prototype featured a redesigned undercarriage, 
feinforced wing bracing, a redesigned vertical tail anc 
replacement of the smooth fuselage dural panelling by 
corrugated stieet. The two synchronised fuselage 

‘mounted guns were augmented by two wing-mounted 
7,7-mm Darne 1919 guns, and this prototype demon 

strated 145 mph (234 km/h) at 13,126 ft (4 000 m) during 
Villacoublay trials. The Niewport-Delage 42 and the 
Gourdou-Leseurre 32 were respectively adjudged first 
and second among the dozen contenders, each being 
awarded a 25-alrcraft contract. Surprisingly, the 


France 


‘The second of three Win 7 prototypes (above), as tested 
at Villacoublay in 1925. (Below) The series aircraft. 


‘Wis 7, which took eleventh place in the contest. was re 
cipient of a similar contract which was placed in 
January 1927. A third Wis 7 prototype had meanwhile 
been completed, and the 2 pre-series differed from the 
second and third prototypes primarily in discarding the 
wing-mounted guns. deliveries commencing in 1928 to 
the two escadrilles de chasse of the 32° Regiment 
d’Aviation Mixte Earlier, in November 1925, one Wis 7 
powered by a 455 hp Bristol Jupiter VI had been de: 
spatched to the UK as a prototype of the Vickers Type 
121 (which see). One airframe fitted in 1926 with a 
400 hp Hispano-Suiza 12Jb 12-cylinder Vee-type engine 
for comparison purposes as the Wm 71 was tedesig 
nated Wis 9 before completion. A follow-on order { 

the Aviation Militaire involved 60 Ww 72s which dif 
fered from the Wo 7 solely in having some strengthen: 
ing of the wing structure. The Wws 72s were delivered 
to the 32" Regiment, which, on 1 October 1932, became 
the 7" Escadre de Chasse with a complement of four 
escadnilles and 45 Ww 72s, Following demonstration in 
Poland of the thitd pre-series Win 7 in 1925, a licence 
was obtained for the manufacture of 30 aircraft by 
P.-Z.L.,.26 of these being completed as Wes 72s and four 


‘The navalised Ww 74 (above) was operated by 
Escadrilie 7C1 {rom the aircraft carrier Béarn 


‘as Win 725. The latter differed in having the 450 hp Lor 
raine-Dietrich 12EB 12-cylinder “broad-arrow” type 
water-cooled engine. Seven Win 73a were supplied in 
1929 to Paraguay's Fuerzas Aéreas Nacionales, equip: 
ping the ler Escuadron de Caza, but proved trouble: 
some, only three remaining when full-scale warfare bo: 
tween Paraguay and Bolivia began in June 1932. In 
April 1929, one Win 7 was flown experimentally aboard 
the carrier Bearn by Escadrille 7C1, leading to an order 
for 18 aircraft for the Aviation maritime. Designated 
Win 74, the navalised model was fitted with an arrester 
hook and the wing was moved marginally aft to adjust 
the co. The Wim 74s were delivered in March 1922 to 
Bscadrille 7C1 which retained them until 1938, The fol 
lowing data relate to the Win 7 C1. Max speed, 141 mph 
(227 km/h) at 16,405 ft (500m). Tune to 16,405 ft 
(5 000 m), 15.3 min. Service ceiling, 27,885 ft (8 500 m). 
Empty weight, 1,823lb (827g). Loaded weight, 
3.183 Ib (1 444 kg), Span, 36 ft 1)» in (11,00 m). Length, 
24 ft 5% in (7.45 m). Height, 9ft 616 in (2,90m). Wing 
area, 236.81 sq ft (22,00 m") 


WIBAULT Wis 8 SIMOUN 


Designed to the requirements of a 1925 specification for 
a two-seat fighter, the Wis 8 Simoun tandem two-seat 
parasol monoplane employed a light alloy structure 
similar to that of preceding Wibault fighters and was 
powered by a 500 hp Hispano-Suiza 12Hb 12-cylinder 
Vee-type engine. The Wm 8 featured a retractable 
radiator, auxiliary controls in the gunner's cockpit and 
an armament of two 7.7-mm synchronised Vickers guns 
in the fuselage, two Dame machine guns of similar 
calibre in the wings and a pair of 7,7-mm Lewis guns on 
4 Scarff ring in the rear cockpit. The Wis 8 prototype 
was flown for the first time in May 1926, but none of the 
contenders attempting to fulfil the STAe specification 
was considered to offer an adequate performance, and 
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(Above) Wibault 72 C1 of the 5* Escadrille, 32° 
‘Régiment d'Aviation dObservation, 1928. 


the two-seat fighter requirement was cancelled. Max 
speed, 147 mph (236knvh) at 6,5601t (2000 m), 
137 mph (220 knvh) at 13,125 ft (4000m). Time to 
16,405 ft (5000 m), 18.8 min. Empty weight, 2,718 Ib 
(1293.kg), Loaded weight, 4,550 Ib (2064 kg). Span, 


41ft SHin (12.63m), Length, 29ft 4s in (6,95 m) 
Height. 10f Gin (320m). Wing area, 318.62 sqft 
(29,60 m*). 


Named Simoun, the Wis 8 (below) was built to an 
official specification which was later abandoned, 


WIBAULT Wr 9 France 
During the course of the official trials which took place 
at Villacoublay between mid 1925 and mid 1926 of the 
contenders in the 1923 C1 single-seat fighter contest, 
Avions Michel Wibault elected to build a version of the 
Ww 7 with a 400 hp Hispano-Suiza 12Jb 12-cylinder 
\Vee-type engine as the Wis 71. Too late to participate in 
the contest, the HS-engined prototype was redesig 
nated Wis 9 C1 before completion. Armament was simi 
ar to that of the second prototype Wie 7. consisting of 
two fuselage-mounted synchronised and two wing: 
mounted unsynchronised 7,7-mm guns. Faster than the 
Gnome-Rhone-engined Was 7, the Win 9 had reduced 
fuel capacity ~ from 79 Imp gal (3601) to 66 Imp gal 
(300 1) - to compensate for the heavier engine and 16 
duce loaded weight to.a figure approximating to that of 
the radial fighter. The Wis 9 failed to attract a contract 
\d development was discontinued after limited fight 
test, Max speed. 151 mph (243 km/h). Service celling, 
23,295 ft (7100 m). Empty weight, 2,022 lb (917 kg) 
Loaded weight, 3,266 Ib (1481 kg). Dimensions as for 
Wu 7 apart from length of 20 ft 10% in (8,20.m), 


Essentially a re-engined version of the Wn 7, the Wai 9 
(below) was tested late in 1926. 


WIBAULT Wis 12 
SIROCCO Series 


Possessing a close external similarity to the Wis 8 C2, 
the Wis 12 Sirocco two-seat fighter was, structurally, a 
largely new design and was, effectively, the result of 
thoroughgoing reappraisal of the earlier aircraft under- 
taken by Avions Marcel Wibault while the Simoun was 
still under construction. Indeed, the Win 12 flew for the 
first time barely a month after the maiden flight of the 
Wee 8. The STAé notified Wibault of an order for two 
Win 12s on 11 February 1926, and the first of these proto- 
types entered flight test late in the following May. The 
Wis 12 possessed a stronger and lighter (by 12 percent) 
airframe than the Wis 8, box spars being replaced by 
Hype spars in the wings, and many other changes 
being introduced. Like the earlier two-seat fighter, the 
Win 12 was powered by 8 $00 hp Hispano-Suiza 12Hb 
12-cylinder Vee-type engine, but the wing-mounted 


Darne guns of the Wis 8 were omitted, armament being 
confined to a pair of Lewis guns on a Scarff ring and 
twin synchronised Vickers guns. The second prototype 
was completed as a Wis 121 fighter-reconnaissance alr: 
craft with wing guns reinstated and provision for an F 
‘50 camera, this entering flight test in the spring of 1926 


‘The prototype Wus 12 (above and below) shared many 
features of the Win 8, although a new design. 


A further example of the two-seat fighter was built as 
the Win 122 to a British Air Ministry contract tn 1928 
With the Hispano-Suiza engine replaced by a 550 hp 
‘Napier Lion XI 12:cylinder “broad arrow” type engine 
‘and the synchronised Vickers guns lowered from their 
‘position in front of the forward cockpit to the fuselage 
flanks, the Win 122 ~ also referred to as the Vickers: 
‘Wibault Type 122 — was assembled by Vickers, but was 
dogged by engine cooling problems during trials at 
Martlesham Heath. The discontinuation of the two- 
seat fighter programme by the STAe caused by the in- 
adequate performance of the contenders led Avions 
Marcel Wibault to concentrate, albeit without success. 
‘on the development of the basic design for the army co- 
‘operation task as the Win 124 A2 and 125 A2. The Win 
121 was demonstrated in Turkey in 1928, but did not 
fattract an order. The following data relate to the Wis 121 
2. Max speed, 150mph (242.km/h) at 9.040 ft 
(3.000 m), 143. mph (230 km/h) at 13.125 fe (4 000 m). 
Time to 13,125 ft (4.000 m), 14.15 min. Service ceiling, 
20,340 ft (6 200m). Empey weight, 2,672 Ib (1 212 kg). 
Loaded weight, 4,519 Ib {2050 kg). Span, 41 ft 6% in 
(12,66 m), Length, 30 ft 11% in (9,44 m). Height, 10 fe4 in 
(3,15 m). Wing area, 318,94 sq ft (29,63 m1’). 


WIBAULT Win 13 (130) 
TROMBE 


In response to the STA# attempt, in 1926, to arrest the 
escalating spiral of fighter weights and costs by calling 
for lightweight fighters, or chassours legers, under the 
so-called Jockey programme, Avions Marcel Wibault 
proffered the Wri 13 C1. Of light alloy construction 
throughout, with the usual Wibault corrugated sheet 
skinning, the Wis 13 was dubbed Trombe (Whirlwind) 
and was powered by a 400 hp Hispano-Suiza 12b 12 

cylinder water-cooled Vee-type engine. Initially fitted 
with a cantilever tailplane, which was lowered and 
braced early in the flight test programme, the Trombe 
carried an armament of two synchronised 7,7-mm Vick- 


France 


In response to the call for a lightweight fighter in 1926, 
‘Wibault offered the Wis 13 (below). 


ers machine guns, Redesignated Wss 130 by the time 
that it entered flight test at Villacoublay in 1928, the 
Trombe was an extremely robust aircraft and pos 
sessed excellent agility, but was adjudged to possess 
insufficient power, leading to further development as 
the Wis 170 Tornade (which see). Max speed, 150 mph 
(242 kaw/h) at sea level, 157 mph (253 ku/h) at 9.840 ft 
(2.000). Time to 9,840 ft (3.000 m), 5.95 min. Endur- 
ance, 3.0 hrs. Empty weight. 1,971 lb (894 kg). Loaded 
weight, 2,7251b (1236 kg). Span, 29 91n (9,07 m). 
Length, 22 ft 4¥6 in (6,82 m). Height, 9ft 11m (2,77 m). 
Wing area, 182.99 sq ft (17,00 m*) 


WIBAULT Wis 170 
TORNADE 


‘After proposing a more powerful Wis 130 as the Win 160 
‘Trombe Il, Avions Marcel Wibault produced a further 
chasseur Jeger to participate in the so-called Jockey 
programme, the Wis 170 Tomade (Tornado). The Tor 
nade was fundamentally similar to the earlier Trombe, 
but was powered by an Hispano-Suiza 12Hb engine 
rated at 800 hp and fuel capacity was increased from 48 
to 66 Imp gal (220 to 300 1). Armament remained a pair 
of synchronised 7.7-mm guns, and the wing and tail 
surfaces were common to Trombe and Tornade, The 
first of two prototypes of the Wis 170 Tornade was dis: 
played statically at the 1928 Salon de l'Aeronautique in 
Paris, and entered flight test eurly 1929. Although it 
overcame the climb and speed shortcomings of the Wis 
130, and demonstrated an excollent performance 
during Villacoublay trials, the entire Jockey pro 
gramme had meanwhile been pronounced a failure. 
‘Max speed, 169 mph (272 kav/h) at sea Jevel, 171 mph 
(275 kmh) at 16406 (5000 m) Tume to 16,405 tt 
(5000 m), 9.15 min. Ceiling, 31,495 ft (9 600 m). Empty 
weight, 2.1271 (965kg). Loaded weight, 2,976 ft 
(1.350 kg). Dimensions as for Ww 130 apart from length 
of 23 ft 51> in (7,15 mi). 


France 


‘A second attempt by Wibault to produce a light fighter, 
‘the Wis 170 (above and below) was tested in 1928, 


WIBAULT-PENHOET 


Breaking with its high wing tradition, Wibault 
produced the Wis 210 (above and below) in 1928. 


cation, flight test was resumed at the end of May, but it 
‘was ascertained that, at speeds in excess of 217 mph 
(350 kmv/n) which could be achieved easily ina shallow 
dive, the aircraft vibrated excessively, Might test re: 
ports being unfavourable in general and development 
being abandoned. Max speed, 186 mph (900 km/h) at 
sea level, 183 mph (296 knv/ti) at 9,840 ft(3 000 m), Time 
to 9640ft (3000m), 77min. Colling, 26.245 tt 
(8000 m). Empty weight, 2,240 lb (1 016 kg). Loaced 
weight, 2,910 Ib (1320 kg), Span, 30 ft 101n (9,40 m), 
Length, 22 ft 6¥,mn (6,87 m). Height, 7 ft 6¥ in (2,30 m), 
Wing area, 172.23 sq tt (16,00 m"), 


WIBAULT-PENHOET 
Win 313 


The 1930 Cl programme resulted in a large number of 
contending single-seat fighters, all of these being 
powered by the 12-cylinder Veo-type Hispano-Suiza 
12Xbrs liquid-cooled engine ~ favoured by the Direction 
Générale Technique ~ with but one exception, the Wi 
313. A low-wing cantilever monoplane, the Win 313 
eschewed the angular contours that had characterised 
all earlier Wibault fighter monoplanes, having a deop, 
oval-section fuselage anid tapered wings with rouncled 
ups, Retaining the high aspect ratio ailerons favoured, 
by Wibault, the Wi 313 had spatted main undercar- 
riage members and was powered by a 520 hp Gnome: 
Rhone 9Kbrs nine-cylinder air-cooled radial engine 


France 


WIBAULT Wis 210 


Designed to meet the requirements of a 1928 C1 pro- 
‘gramme, the Wis 210 discarded Marcel Wibault’s pre- 
viously preferred parasol wing configuration in favour 
of that of cantilever low-wing, but adhered to the chas: 
seur leger concept. The STAe awarded a contract for 
two prototypes of the Wis 210 powered by the 500 hp 
Hispano-Suiza 12Hb Vee-type engine and carrying an 
armament of two synchronised 7,7-mm machine guns 
Of typical Wibault light alloy construction, the Wis 210 
was flown for the first time at Villacoublay during the 
second haif of April 1929, encountering severe oscilla- 
tion in the rear fuselage and tail assembly. After modi 


France 


Last of the Wibault fighters, the Win 313 (above and. 
below) demonstrated a good performance in 1933, 
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WIBAULT-PENHOET 


driving a variable-pitch propeller, this last an innova 
tion at the time of the Wibault fighter's début. Con- 
struction was all metal and intended armament com: 
prised one 7,7-mm unsynchronised Dame machine gun 
housed in a shallow fairing immediately outboard of 
‘each mainwheel leg fairing, In 1931, while the Wis 313 
was under construction, Avions Marcel Wibault 
merged with the Chantiers de Saint-Nazaire to form a 
new company, the Chantiers Aéronautiques Wibault- 
Penhoét. The prototype was transported to Villacou- 
blay in November 1932 and flown for the first time 
during the last week of that month. During the course of 
subsequent testing, the Wrs 313 attained an altituda of 
36,910 ft (11 250 m) in 50 min and exceeded 230 mph 
(370 km/h) at 16,408 ft (5 000 m). On 3 September 1933, 
the prototype was returned to the manufacturer for 
further modification, reappearing at Villacoublay at the 
end of the year, but, by that time, the Dewoitine D 500 
had been selected to fulfil the requirement, and, in 
January 1934, testing of the Wu 313 was discontinued. 
‘The STA¢ report on the Wis 313 stated that it possessed, 
an insufficient rate of climb and afforded the pilot in~ 
adequate view from the cockpit. Shortly afterwards, 
the Wibault-Penhoet concer was taken over by Louis 
Breguet. Max speed, 231 mph (372 km/h) at 16,406 ft 
(600m), Range, 497 mls (800 km). Empty weight, 
2,542 lb (1159 kg). Loaded weight, 3,430 tb (1 556 kg). 
‘Span, 37 2% in (11,35 m). Length, 22 ft 119% in (7,00 m) 
Height, 11ft 3441n (3,45 m). Wing area, 178.26 sqft 
(16,56 1). 


WIGHT QUADRUPLANE UK 


Confusingly, aircraft of original design produced by the 
4/8 White company bore the appellation Wight, to link 
them with the location of the works at Cowes on the 
Isle of Wight. The last of some eight types developed 
under the direction of Howard T Wright as chief de- 
signer was the only Wight aircraft in the fighter cate- 
ory. This was a quadruplane of most unusual layout, 
in which the fuselage filled the gap between the two 
middle wings, with the upper and lower mainplanes 
carried above and below it on struts, At first, single 
wide-chord struts were used for the cabane and for the 
single wing bays between the upper, mid-upper and 
mid-lower wings, all of which had ailerons, The bottom 
wing, of shorter span, was carried on pairs of struts 
under the fuselage, and from the mid lower wing. The 
main wheels were carried on single struts each side 
and were notched into the bottom wing, with which the 


‘The extraordinary short-span Wight Quadruplane 
(above and below) was tested at Martlesham in 1917. 
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axle was in line. Construction was of wood, with mixed 
fabric and plywood covering. The engine was a 110 hp 
Clerget 92 nine-cylinder rotary, but there is no record of 
the planned armament. Early flight testing, in mid-1916, 
led to a complete redesign and rebuild. by Howard T 
Wright and his team. with a fuselage of increased 
cross-section area and changed profile in side eleva- 
tion, an enlarged tail unit and a new set of wings of 
varying chord. The original broad-chord struts gave 
way to pairs of narrow struts throughout and the 
undercarriage was lengthened. Possibly first tested at 
Martlesham Heath in February 1917, the Quadruplane 
‘acquired a third set of wings, with span progressively 
decreasing from top to bottom and ailerons on the two 
upper sets only. Further tests in July 1917 were un- 
satisfactory and the Quadruplane was written off in 
February 1918, No data have survived other than the 
dimensions. Span 19 ft 0 in (5,79 m). Length (final form), 
20 ft 6 in (6,25 m). Height, 10 ft 6 in (3,20 m). 


W.K.F. 80.05 Austria-Hungary 


‘The W.K-F. 80.05 (above and below) saw only limited 
testing owing to restricted view from its cockpit. 


‘The first fighter of original design to be produced by 
W.KF. (Wiener Karosserie- und Flugzeugfabrik Dr Wv 
Gutmann), the W.KF. 80.05 single-bay staggered tri 
plane designed by Ing Alfred Gassner was completed 
in November 1917. Of wooden construction, it utilised a 
so-called Fischrumpt, ot “Fish|-shaped] Fuselage”, of 
hexagonal cross section with plywood skinning, and 
the wings, which had Iype, aerofoil-section inter- 
plane struts, had ailerons on the upper and centre 
planes only. The W.K-F. 80.05 was powered by a 200 hp 
‘Austro-Daimler six-cylinder inline water-cooled engine 
‘and provision was made for an armament of twin syn- 

chronised Schwarziése machine guns, Forward view 
fom the cockpit was extremely limited by the very 
shallow cabane and the radiator bracing, and only 
limited fight testing of the sole W.K-F. 80.05 prototype 
‘was undertaken. Max speed, 124 mph (200 kavh), En- 
durance, 1.5 hrs. Max range, 156 mis (250 km). Empty 
weight, 1,4771b (670kg). Loaded weight, 2,0611b 
(935 kg). Span, 26 ft 2% in (8,00 m). Length, 19 ft 9in 


(602m). Height, 9f Sin (295m) Wing area, 
242.09 sq ft (22,49 m*). 
W.K-F. 80.06 Austria-Hungary 


Asingle-bay staggered bipiane following closely on the 
W.KF. 80.05 triplane and possessing a number of com- 
mon features, such as the Fischrumpf, the WKF. 60.06 
was similarly powered with a 200 hp Austro-Daimler 
‘engine and was also of wooden construction with ply- 


‘The WKF. 80.06 (above) was officially tested at 
Aspem, but crashed and was written off. 


wood skinning, First flown early in 1918, the W.KF. 
80.06 was fitted with its twin synchronised Schwarz: 
Jose gun armament during February, and, in March, it 
demonstrated the ability to attain an altitude of 
16,405 ft (6 000 m) within 22 min, matching the climb of 
such fighters as the Albatros D III (Oef) and Phonix D I. 
Re-engined with a 230 hp Hiero, the prototype arrived, 
at Aspem for official testing on 30 April 1918, but was 
‘written off as a result of a crash. A second, modified 
prototype, the W.K-F. 80.06B powered by a 225 hp Aus- 
‘tro-Daimler engine, was delivered to Aspern, Ing Alfred 
Gassner had elected to reduce the wing gap and fit 
ailerons to both wings of the 80.06B, and, as a weight: 
saving measure, had replaced the plywood skinning of 
the wings with fabric. The prototype was flown at Asp- 
ern in July 1918 during the Fighter Evaluation along 
side two fundamentally similar prototypes. the W.KF. 
80.10 and 80.12, these differing from the 80,068 essen: 
tially in having the 230 hp Hiero engine. As a result of 
the excellent performance demonstrated by these pro: 
totypes, W.K.F. was awarded a production contract for 
the fighter as the DI, flight testing of the W.KF. 80,088 
continuing through August 1918, The end of hostilities 
terminated the W.KF. D I programme, The 230 hp 
Hiero-engined fighter achieved an altitude of 16,405 ft 
(800m) within 18min and a maximum speed of 
121 mph (195 kav), no further data being available. 


WRIGHT WP-1 USA 


‘The US Navy designation WP-1 (for Wright Pursuit) was 
Given to a single example of the Dornier Do H Falke 
(which see) that was imported to the USA in 1923, It 
‘was entered in a Navy fighter competition by the 
Wright Aeronautical Corp, but its monoplane config. 
uration and all-metal construction proved too advanced 
to win US Navy support. 


WRIGHT XF3W-1 APACHE USA 


Despite its designation, the XF3W-1 was the first (and 
only) fighter designed and built by the aircraft division 
of the Wright Aeronautical Corp (preceding designa- 
tions in the US Navy series having been applied to 
‘Wright racing seaplanes). Under US Navy contract, the 
single prototype - named Apache by Wright - was do: 
signed to operate from battleships a a seaplane, ot 
from the decks of aircraft carriers with a wheel under: 
carriage. A single-bay equi-span biplane af mixed con- 
struction, the F3W-1, as the prototype was at first 
kmown, had @ steel-tube fuselage and tail unit, and 
wooden wings, all fabric covered. As a seaplane for 
catapult Jaunching, it had a large single float and stabi: 
lising floats under the wing tips. When first flown, the 
F3W- was powered by the experimental 325 hp 


‘The XF3W-1 Apache (below) in landplane form and 
with the original Wright R-1300 Simoon engine. 


‘The XF3W-1 (above and below) as tested by the US 
‘Navy with central main float and outrigger floats. 


Wright R-1300 Simoon nine-row air-cooled radial 
engine, but persistent difficulties led to early substitu: 
tion of a 450 hp Pratt & Whitney R-1340B with which 
flight testing resumed on § May 1926, The Apache was 
tested by the Navy in both wheel and float config 
uration, but there is no record of the planned armament 
ever being fitted, and ~ redesignated as the XF3W-1 
the aircraft was used until 1930 as an engine test-bed. 
In both configurations, a series of altitude records was 
set by the XF3W-1, which, aided by a supercharger on 
the Wasp engine, eventually reached 28,560 ft 
(11753 m) as @ seaplane and 43,166 ft (13 157 m) as a 
landplane, For the later altitude flights, the span of the 
upper wing was increased, The following data apply to 
the F3W-1 with R-1340B engine and equi-span wings 
‘Max speed, 161 mph (260 km/h) at sea level. Service 
ceiling, 33,400 ft (10 180m). Empty weight, 1,414 Ib 
(641 kg). Loaded weight, 2,180 lb (989 kg). Span, 27 ft 
4 in (8,33 m). Length, 22 ft 1 in (6,73 m). Height, 8 6 in 
(2,69 m), 
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XAC JH-7 


‘The JH-? ~ Jianhongzhaj! (Fighter-bomber) 7 ~ was, at 
the time of its debut, the most ambitious Chinese com- 
bat aircraft of indigenous design. A tandem two-seater 
intended to combine counterair fighter tasks with deep 
penetration interdiction and maritime strike in dedi: 
‘cated versions, the JH-7 was intended to enter the in- 
ventories of both the Air Force and the Navy during the 
mid ‘nineties. Appearing in August 1988, when the 
XAC (Xian Aircraft Company) rolled out the first of 
three prototypes, the JH-7 was intended to carry up to 
15,430 Ib (7000 kg) of ordnance distributed between 
six underwing stores stations, other armament includ 
ing a single 23-mm cannon and wingtip close-range 
AAMSs. The prototypes of the JH-7 were allegediy each 


China 


‘A model (below) of the JH-7 fighter-bomber of which 
three prototypes were completed during 1988-90, 


powered by paired LMC WPIGA I tutbojets rated at 
9,590 tb st (4 350 kgp) and 14,815 tb st (6 720 kap) with 
afterburning, but it was anticipated that the series JH-7 
‘would have the LM WS6A augmented turbofan with a 
maximum —afterburning thrust of 31,0851b 
(14 100 kg).Max speed, 1,120 mph (1.800 km/h) above 
36,090 ft (11 000m), or Mach = 1.7. Service ceiling. 
52,495 ft (16000m). Approx max loaded weight, 
60,626 Ib (27500kg). Span, 41ft 11%in (12,80m). 
Length (including probe), 68ft 10% in_(21,00m). 
Height, 20ft 4% in (622m). Wing area, 562.97 sq ft 
(52,30 m1). 


YAKOVLEV I-29 (Ya-22) USSR 


‘The 1-29 prototype (above and below) was one of three 
versions of the Ya-22 multi-role design. 


In 1938, the UV-VS (Upravlenie Voenno-vordushnikh 
Sily - Administration of the Air Force) formulated a re- 
quirement for a two-seat multi-rble high-speed combat 
aircraft. To meet this demand, the OKB (Experimental 
Construction Bureau) headed by Aleksandr S Yakovlev 
evolved the Ya-22, or Sumolet 22. An aerodynamically 
clean, low-wing cantilever monoplane of mixed con 
struction and powered by two 960 hp M-103A (V Ya Kit 
mov-developed two-speed supercharged derivative of 
the Hispano-Suiza 12Y) 12-cylinder Vee-type engines, 
the Ya-22 was proposed in three dedicated versions: 
long-range escort fighter, short-range bomber and tac: 
tical reconnaissance aircraft. Prototypes of all three 
variants were built simultaneously, the first to fly being 
the fighter, which, assigned the NKAP (State Commis- 
sariat for Aviation Industry) designation 1-29, entered 
flight test in February 1939, This was closely followed 
by the BB-22 homber and R-12 reconnaissance proto- 
types. These differed from theI-29 primarily in that the 


‘Yak-s flown by (immediately below) Lt Col AE 
Golubov, 18 IAP, spring 1943, and (bottom) woman pilot 
Lilya Litvak of the 73 IAP. 


YAKOVLEV 


fueltank immediately aft ofthe cockpit was supplanted 
by a bay accommodating either eight 110-Ib (60-ka) 
bombs in the BB-22 or photoflashes (for use in con: 
junction with a single AFA-13 camera) in the R-12. The 
1-29 had twin 20-mm ShVAK cannon in airings beneath 
the forward fuselage and a single 7,62-mm SbKAS for 
the aft-positioned observer/navigator, deployment of 
this gun being permitted by lowering of the aftuse- 
lage top decking. On 16 March 1939, shortly after com- 
mencement of flight testing, Yosif Stalin personally 
decided to order production of the bomber variant (as 
the M-10S:powered Yak-2) to the exclusion of both 
fighter and reconnaissance versions. Max speed, 
362 mph (567 km/h) at 16,405 ft (5 000m). Time to 
16,405 ft (6 000 m), §.75 min. Range, 652 mls (1 050 kr). 
Empty weight. 8,3691b (3796 kg). Loaded weight, 
11,074 tb (5 023 kg), Span, 45 ft 11% in (14,00 m). Length, 
33 ft 4% in (10,18 m), Height, 10 ft 9% in (3,30.m), Wing 
area, 316.47 5q ft (29,40 m’) 


YAKOVLEV Yak-1 (I-26) USSR 


‘The second prototype Yak-1 (above) photographed in 
the OKB's overall red test finish with tail striping. 


In parallel with the two-seat twin-engined combat air 
craft requirement to which Aleksandr Yakoviev's OKB 
tendered the Ya-22, the UV-VS called for single-seat 
rontal'" and high-altitude fighters. The former was in 
tended to be a general-purpose tactical fighter with 
est combat capability between 9,840 and 13,125 tt 
(3.000 and 4.000 m), and the latter was foreseen as a 
dedicated interceptor for use between 27,885 and 
39,370 ft (8 500 and 12.000 m). Yakovlev tendered the 
Ya-26 and Ya-28 proposals to meet these requirements, 
these subsequently being assigned the NKAP designa 
tions 1-26 and 1-28 respectively. The "frontal" I-26 was 
intended to utilise the 1,350 hp M-106-1 engine evolved 
by Viadimir Ya Klimov's bureau, but non-availability of 
this power plant led to installation of the M-105P 12. 
cylinder Vee-type liquid-cooled engine affording 
1,100 hp for take-off, Flown on 13 January 1940, the 1-26, 
was of mixed construction, with a plywood-covered, 
wooden wing and a steel-tube fuselage, with dural 
panelling forward and fabric-covered plywood skin 
ning aft, Planned armament consisted of one engine- 
mounted 20-mim ShVAK cannon and two synchronised 
7,62-mm ShKAS machine guns. The first prototype was 
destroyed on 27 April 1940, but a second prototype was 
by that time available and production preparations had 
begun at GAZ 115, Sixty-four pre-series and production 
aircraft had been completed by the end of December 
1940, at which time the designation of the fighter was 
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YAKOVLEV 


(Above, top) A Yak-1M used by the Ist “Warszawa” 
Fighter Regiment, late 1944, and (immediately above) 
‘Yak-1M flown by BN Yevemen, Stalingrad. 


changed to Yak-1. Both overweight and underpowered, 
the Yak-1 was subjected to a weight reduction pro- 
gramme under the direction of Konstantin V Sinelsh: 
chikov. Reengined with a higher-boosted M-105PF 
engine giving 1,210hp for take-off and 1,260 hp at 
2,626 ft (800 m), the prototype of a so-called oble 
chenay, of “lightweight”, Yak-1 flew on 25 June 1941 
Proctuction deliveries of the Yak:1 continued with both 
the M-05PF and (from October 1941) the M-105PA 
which was rated at 1,100 hp, the paired 7,62-mm gun 
frequently being discarded in favour of a single 
12,7-mnen UBS offset to port, six 82mm RS-B2 rockets 
often being mounted underwing for clove support mu 
sions. Progressive changes were introduced, the leg 
faiting plates being redesigned, the wing root carbu 
rottor air intakes being revised and nome Yak-1s receiv 
ng a wing similar to that adopted for the Yak-7 (which 
oe), this featuring more pointed tips that increased 
‘overall span by 9¥% in (25cm). The most obvious ex: 
temal change, however, resulted from cutting down 
the rear fuselage decking and adopting a thr 
all-toundvision cockpit canopy, which, standardised 
from January 1943, resulted in the YakeIM (Modifikat: 
sirovanny, of modified"), The definitive Yak-1M also 
introduced revised exhaust stubs, redesigned oll cooler 
Intake and radiator bath, and # retractable tailwheel 
Atnong the first units to receive the Yak-IM were the 
French Normandio-Niemen regiment, the Polish 1 
Pulku Lotnictwa Mysliwskiego Warszawa, and three 
Yugoslav regiments, tho 111th, the 112th and the 113th 
Procluction of the Yak-1 was phased out in the eatly 
summer of 1943, 8,721 niroraft having been detivered 
‘The following data relate to the M-105PF:1 powered 
Yokel. Max spoed, 314 mph (505 knv/h) at sea level, 
364 mph (585 knv/h) at 12,466 fe (3 800 m). Max range, 


e-plece 


‘A Yak-1M (above) serving in October 1943 with the 
French Normandie-Niémen regiment at Monastirchina. 


528 mis (850 km). Time to 16,405 ft (5 000 m), 5.4 min 
Empty weight, 5.3131b (2410kg) Loaded weight 
6.982 lb (2 895 kg). Span, 32 ft 9% in (10,00 m). Length 
7 tt 989 in (8.47 m). Height, 5 ft 67 in (1.70 m). Wing 
wren, 184.6 3q ft (17,15 m°) 


YAKOVLEV Yak-3 (I-30) 


Inthe early summer of 1940, with the1-26 establixhod in 
production in the GAZ 115, Aleksandr Yakoviev's OKB 
Initiated the redesign of the fighter for all-metal con 
struction as the 1-30 (Ya-30), and the first of two proto- 
types entered flight test in the spring of 1941 as the 
Yak-3. Powered by a Klimov M-105P 12-cylinder liquid 
£ Veo-type engine rated at 1,100 hp for take-off 
and fitted with a Ye-100 mechanically-driven super 

developed by V A Dollezhal. the Yak-3 bad a 
three-piece wing with dihedral on the outer panels only 
and possessed an exceptionally heavy armament by 
contemporary standards. The single engine-mounted 
20-mm ShVAK cannon and twin synchronised 7,62-mm 
ShKAS machine guns of the Yak-1 were augmented by 
two wing-mounted SHVAK cannon. The initial fight 
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charge 


test programme suffered constant difficulties with the 
supercharger, the engine being replaced three times in 
seven weeks with the result that the Dollezhal super 
charger was discarded from the secand prototype 
Yak-3 ([-30-1I) which was flown in the summer of 1941 
with a standard M-105P engine, The second prototype 
differed in having the radiator bath moved farther att, 
the oil cooler air intake transferred from beneath the 
nose of the wing root leading edge and an additional 
pair of synchronised ShKAS machine guns mounted 
above the engine. With such exceptionally heavy arma: 
ment and the increased fuel resulting from the larger 
capacity tanks rendered possible by the metal wing, 
the Yak-3 was underpowered by the M-105P. In addi 
tion, the prevailing shortage of dural militated against 
continued development at that stage in the conflict 
with Germany, the Yak-3 programme being disconti: 
nued in the late autumn of 1941, and the designation 
subsequently being reassigned to an unrelated design 
The following data relate to the first prototype. Max 
speed, 304mph (490km/h) at sea level, 363 mph 
(584 kaw/h) at 15,585 ft (4750), Max range, 559.mls 
(900 km). Empty weight, 5,622 Ib (2650 kg) Loaded 
weight, 6,900 lb (3.130 kg). Span, 31 ft 11% in (9,74 m). 
Length, 27 ft 10% in (8,60 m). Height (tail up), 9 ft 10.48 
(3,00 m). Wing area, 184.6 sq ft (17.15 m’) 


YAKOVLEV Yak-5 (I-28) USSR 


Originally proposed in parallel with the Yar26 (1-26), the 
‘Ya-28 (1-28) was a dedicated high-altitude interceptor 
fighter developed in competition with the Mikoyan 
Gurevich OKB's Kh (1-200). Flown in the late spring of 
1941 ~ shortly after the 1-30 alias Yak-3 ~ the high 
altitude fighter had meanwhile been redesignated 
‘Yak-5 and its test programme had been delayed by de: 
velopment problems with its mechanically-driven two: 
stage Doliezhal supercharger. Possessing a fundamen 
tally similar mixed structure to that of the Yak-1, but 
featuring a modified wing structure with automatic 
outboard leading-edge slats, the Yak-5 was powered 
a Klunoy M-105PD ~ the M-105P with the Dollezhal 
spercharger — rated at 1,220 hp for take-off and 
1,150 hp at 8,860 ft (2700 m), Armament was wimilar to 
that of the Yak. To improve all-round vision for the 
pilot, the cockpit canopy was extended aft, Two further 
prototypes of the Yak-5 were built, but the two-stage 
supercharger proved troublesome, and this problem, 
coupled with the higher priority assigned to the "fron 
al” Yak-1, lod to rejection of the Yake5 as a production 
pb, Nonetheless, fight testing continued and st was 
alleged that a speed of 404 mph (650 km/h) was 
attained at 27,885 ft (8 500 m), and that, during June 
1942, an altitude of 42,290 ft (12 890 m) was reached by 
one of the Yak-5 prototypes. Max range, 286 mls 
(460 km). Service ceiling, 39,370 ft (12 000m). Loaded 
weight, 6,592 lb (2.990 kg), Dimensions as for Yak-3. 


Early production standard Yak-1 (above and below) 
which achieved service status late in 1940, 


‘The first of two 1-30 all-metal fighter prototypes (above 
and below) which flew in 1941 as the Yak-3 


‘The 1-28 (above and below) was an experimental high: 
altitude interceptor flown in the spring of 1941 
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‘Newly-manufactured Yak-7s (above) prior to collection 
for the VVS at GAZ 292 at Saratov in mid-1942 when 
production was switching to the Yak-7B, 


Late in 1939, the Yakovlev OKB initiated development 
of the Ya-27. a tandem two-seat version of the Ya-26 
(1-26) single-seat fighter. Assigned the NKAP designa 
tion of UTI-26 (the prefix letters signifying Uchebno- 
trenitovochny istrebitel, of, literally, “instructional 
taining fighter"), the Ya-27 featured dual control, but 
Was intended for several tasks, including liaison and 
priority transport missions The prototype UT-2f 
flown on 4 July 1940, was, in fact. an adaptation of the 
fifth pre-series 1-26, a second cockpit being inserted in 
the space previously occupied by the radio bay, and, for 
co reasons, the ventral radiator bath being moved for 
ward. Under test, the UTL26 displayed handling 
characteristies superior to those of the I-26, but while 
tho V-VS accepted tho usefulness of the two-seater, it 
was clear that the changes from th 

its production on the same line impracticable. 
Yakovlev OKB therotore proposed! ar 
seater utilising the space occupied by the 
pit for @ 22-Imp gal (100-1) fuel tank which was to be 
teadily removable, its bay ~ covered by a hinged ply 
wood panel - then being available for urgent freight or 
transportation of a ground-crew member. Armament 
was to comprise paired 12,7-mm UB machine guns and 
an engine- mounted 20-mim ShVAK c aft 
was redesignated Yak-7 - the two-seater becoming the 
Yak-7V, the suffix letter indicating vyvoznol, or, literal 
ly, "familiarisation'” - work on « small pre-series being 
undertaken by GAZ.115 and quantity production being 
assigned to GAZ 292 at Saratov, with 166 delivered by 
the end of 1941, two-seat Yak-7Vs proponderating, The 
Yak-7 was powered by the M-105P engine of 1,100 hp, 
but this gave place to higher-boosted M-1O5PF in the 
Yaks7B from mid 1942, this providing 1,210 hp for take: 
off, The Yak-7B, which appeared at the beginning of 
1942. introduced improved equipment. a jettisonable 
cockpit canopy, an entirely new undercarriage, a 18 
tractable tailwheel and increased ammunition capa 
city. The mare painted tips that had given the Yak-7 a 
wingspan of 33 ft 7/4 in (10,25 m) gave place to tips 
similar to those of the original Yak-1, and provision was 
made for an external load of two 220-tb(100-kg) bombs 
ot six RS-82 rockets. Early production Yak-7Bs were 
powered, like the original Yak-7, by the M-105P. Test 
versions of the Yak-7B inchided one fitted with a pres 
ssure cabin designed by A Ya Scherbakov and two fitted 
with the engine-mounted 37-mm Shpital'ny-Komatit: 
sky cannon. Several were fitted with more compre: 
hensive instrumentation for use by LA-PVO regiments 
as Yak-7MPVOs, and, with increased availability of 
steelalloys, the wing structure of the Yak-7B was partly 
redesigned with steel-alloy H-spars supplanting the 
wooden box-spars to permit an 8.5 per cent increase in 
wing tank capacity. This wing modification was 
adopted on the GAZ 292 assembly line. and, at the 
same time, the rearfuselage decking was cut down 


single-seater made 
The 
wale 


non. The aire 


(Below) A Yak-7 of an unidentified IAP presented to the 
WS by the Bashkirian Republic (summer 1942). 


and a three-piece allround-vision cockpit canopy was 
introduced, with these changes the fighter being de- 
signated Yak-7DI - dal‘ny istrebitel. or, literally “long 
idistance| fighter”. With completion of a pre-series 
batch of Yak-7DI fighters during the autumn of 1942, 
full-scale production of this type. embodying a number 
of refinements and redesignated Yak-9 (which see), 
was undertaken at GAZ 116 and GAZ 153. By the time 
that the last Yak-7 left the GAZ 116 assembly line early 

le- and two-seat aircraft of this 
type had been delivered, in excess of 5,000 of thei 
being Yak-7Bs to which version the following data are 
applicable, Max speed. 336 mph (542 km/h) at see level, 
382 mph (615 knvh) at 10,170ft (310m). Time to 
16,405 ft (500m), 57min. Max range, 609 mis 
(820km). Empty weight, 5.467 lb (2 480g). Loaded 
weight, 6,680 lb (3.030 kg). Span, 32 ft 9¥4 tn (10,00 m) 
Length, 27 ft 9'>,n (8.47 m,), Height, 9 ft O% tn (2,75 m) 
Wing area, 184.6 sa ft (17,16 m'). 


‘The Yak-7B (above and below), the photo depicting an 
aircraft of the 18 (Guards) IAP, Khationki, 1943. 


YAKOVLEV Yax-7M-82 


An official directive issued in the summer of 1941 dic 
tated a existing production inline 
engined single-seat fighter airframes to take an air: 
cooled radial engine to safeguard against any shortfall 
in deliveries of inline units (see Mikoyan-Gurevich 1-210 
and Lavochkin La-$). The Yakovlev OKB's response to 
this directive was ostensibly an adaptation of the Yak-7 
for the Shvetsov M-82 14-cylinder radial air-cooled 
‘engine. Referred to as the Yak-7M-82, i was, designa- 
tion notwithstanding, virtually a new fighter. Weighing 
more than the M-105P engine that it replaced, possess 
ing a different thrust line and having a substantially 
Greater width than the Yak-7 cross section, the M-82 
demanded an entirely new fuselage, which was mated 
with a structurally extensively modified Yak-7 wing, 
The M-82 engine with two-speed supercharger was 
rated at 1,700 hp for take-off and was enclosed by an ex: 
tremely close fitting, tapered cowling incorporating a 
ingle 12,7-mm UBS machine gun in its portside. By 
comparison with the wing of the standard Yak-7. the 
wing of the Yak-7M-82 incorporated automatic leading: 
edge slats and larger flaps, and a 20-mmShVAKcannon 
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‘The Yak-7M-82 (above and below) featured an entirely 
now fusolage and an extensively revised wing, 


was installed immediately outboard of each main 
undercarriage attachment point. The sole prototype 
Yak-7M-82 was first flown on 28 February 1942, an in: 
ovation being a three-piece all-round vision cockpit 
canopy similar to that subsequently standardised for 
the Yak-IM and Yak-7D1. The flight test programme 
Was reportedly successful, but the Lavochkin OKB's 
M2 conversion of a LaGG-3 airframe, which had 
entered flight test some two weeks after the 
Yak-7M-62, appeared more promising and further de 
volopment of the Yakovlev fighter was discontinued, 
although experience gained with this type was to be 
utilised in development of the ¥ak-3U (which see) three 
years later. Max speed, 320 mph (516 kaw/h) at sea level, 
355 mph (571 km/h) at 8,695 (2650m). Time to 
16,405 ft (5 000m), 5,5 min, Range, §47 mls (880 km), 

in (9,74 m), Length, 26 ft 90 in (8,17 m). 
9ft Oi (2,75m). Wing area, 184.6 sqft 
(17,18.m'). 


YAKOVLEV Yax-9 USSR 


‘Yak-Qs of a Guards Regiment (above) flying over 
Sevastopol, Crimea, in early summer of 1944, 


First appearing operationally in small numbers during 
the Soviet counterattacks of November 1942, the 
Yak, in ts original production form, was lighter than 
the pre-series Yak-7DI fiom which it had been derived. 
Initially, t differed from its unmediate preclecessor only 
in detail - deeper radiator bath. refined oil cooler in 
take, modified rudder and (standardised) external tabs 
on control surfaces. Power was provided by an 
M-105PF-1 engine rated at 1,210hp for take-off and 
1.260 hp at 2,625 ft (800 m), and armament comprised a 
20-mm engine-mounted 'ShVAK, cannon and one 
12,7-mm machine gun. Progressive changes included 
increased-area wing flaps accompanied by more angu: 
Jar wingtips (signifying introduction of metal in place of 
wooden nbs), and, in the case of the Yak-9D — dal‘ny, or 
9” [distance] — two additional fuel tanks in the 
outer wing panels and an optional tank under the cock 
pit. The Yak-9D made its debut in May 1943, and was 
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(Above, top) Yak-9 used by CO of 4° Bsc, Normandie- 
‘Niémen 1AP, Dubrovka, 1944. (Immediately above) 
‘Yak-§P of Korean People’s Armed Forces Air Force, 1950. 


followed by an even longer-ranging version, the 
Yak-9DD ~ dal'noye deistviye, or, terally, “ultra long 
range” — with virtually double the tankage of the 
original Yak-9 and a range of up to 1,367 mis (2 200 kr). 
Whereas the Yak-9DD had an all-up weight of 7,222 Ib 
(3.276 kg), the Yak-9B fighter-bomber, intended for pin- 
point attacks on heavily-defended targets, weighed 
7,628 tb (9.460 kg) all-up. This variant housed four 
220:Ib (100-kg) bombs nose-up in tubes immediately aft 
of the pilot's cockpit, and inclined forwards 80 deg. The 
Yak-9B equipped a full V-VS division operating on the 
3rd Bielo-Russian Front. Other sub-types included the 
Yak-9MPVO, which featured night flying equipment 
and served with the TA-PVO, and the “stripped” 
Yak-9PD which was effectively a tesurrection of the 
Yak-5 programme (which see), A high-altitude inter 
ceptor of which only five examples were built, the 
Yak-9PD had an M-105PD enginie with a Dollezhal 
‘mechanically-driven two-stage superchasget, and suc: 
ceeded in attaining an altitude of 45,930 ft (14 000 m), 
Large-calibre gun close-support fighter versions, the 
Yak-9T and -9K (which see) involved more extensive 
‘modification to the basic design. By mid-1944, the Yak-9 
outnumbered all other V-VS fighters combined on the 
major war fronts, and a second generation of fighters in 
this series (see Yak-9U andl -9P) had achieved produc: 
tion status, The following data are applicable to the 
Yak-9D with the M-105PP-3 engine rated at 1,360 hp at 
2,626 ft (B00 m). Max speed, 332 mph (535 km/h) at sea 
evel, 374 mph (602 km/h) at 10,170 ft (3 100 m). Time to 
16,405 ft (5000m), 60min. Max range, 870mis 
(1400 km). Empty weight, 6,107 lb (2770 kg). Max 
Joacled weight, 6,790 tb (3080 kg). Span, 31 ft 11% 1n 
(9,74 m). Length, 28 ft 0% n (8,56 m). Height (tail up), 
9 ft 10 in (3,00 m), Wing area, 184.6 sq ft (17,15 m") 


‘Yalc-9s (above) of the 18 (Guards) 1AP, Summer 1943, and 
(below) general arrangement drawing of the Yak-8D. 


YAKOVLEV Yax-9T & Yax-9K USSR 


‘Yak-9Us delivered in the late summer and early autumn 
of 1944. The M-107A (later VE-107A) was phased in on 
the assembly line in the late autumn, a number of 
changes being made after further flight testing had 
seen instances of separation of the plywood skinning of 
the fighter, and engine overheating leading to un- 
acceptable cockpit temperatures. The oil cooler intake 
was transferred from beneath the nose to the port wing 
Toot, an enlarged radiator bath was moved farther aft, 
the supercharger intake was centred on the top dleck- 
ing of the engine cowling and multiple ejector exhausts 
were introduced. The wing was moved forward 3,9 in 
(10 cm), the thickness of the ply skinning was increased. 
and fuel capacity was boosted by 12.7 per cent, In- 
creased availability of metal alloys soon made it pos- 
sible to discard plywood skinning in favour of light alloy 
stressed skinning for the entire aircraft, The Yak-9U, 
with an M-107A (VK-107A) engine rated at 1,660 hp for 
take-off, an output maintained up to 6,905 ft (1 800 m), 
normally had a hub-mounted 20-mm MP-20.cannon and. 
two 12,7-1nm UBS machine guns. The cannon could be 


‘The Yak-9T-37 (above) which entered service with the 
\V-VS in the early summer of 1943. 


Adaptation of the basic Yak-9 design to accept very 
large calibre guns for use in the anti-armour, anti-ship: 

ping and anti-bomber roles began in 1942, and involved 
quite extensive modification. The principal change was 
bodily aft shift of the pilot's cockpit by 16.75 in (40 cm) 
to accommodate the breech of the gun and to preserve 
the ca, It was necessary to reduce internal fuel tankage 
by 79 Imp gal (360 1) and a single 12,7-mm UBS was pto- 

vided for aiming purposes, Designated Yak QT ~ tyaz: 

hely, or "heavy" [cannon] ~ the first large-calibre gun 
version entered flight test in December 1942 with a 
37-mm NS-11-P-37 cannon (later redesignated NS-37), 

‘Sometimes referred to as the Yak-9T-37, this version of 
the fighter entered V-VS service in the early summer of 
1943, and, by the autumn, was operating in the anti 

shipping rdle in the Black Sea. Most were fitted with 
‘wing racks for boxes of PTAB-2,6 bomblets, and cannon 
availability necessitated some aircraft being delivered 
with a 23-mm VYa (MP-23-VV) cannon in place of the 
37-mm weapon. A further large-calibre gun version 
was the Yak-9K — krupayi kalibr, or “heavy calibro” 
[cannon] — with a 45-mm NS-P-45 weapon which was 
intended primarily for use against Panther and Tiger 
tanks. Proposals to install a 67-mm cannon did not see 
fruition. The following data relate to the Yak-9T-37 
with the M-l0SPF-3 engine.* Max speed, 330 mph 
(532 kaw/h) at sea level, 371 mph (597 kh) at 9,840 ft 
(3.000m). Time to 16,405 ft (5000 m), 65min. Max 
range, 516 mis (890km). Empty weight, 6,0631b 
(2750 kg). Max loaded weight, 6,746 b (3 060 kg). 

Dimensions as for basic Yak-9D apart from length of 
28 ft 5 in (8,66 m). 


YAKOVLEV Yax-9U & Yax-9P USSR 


Development of what would come tobe considered as a 
second-generation Yak-9 effectively began in late 
December 1942 with flight test of a Yak-9 airframe 
adapted to take the new and appreciably more power: 
ful Klimov M-107 12-cylinder Vee-type engine. This air 

craft was destroyed as a result of engine failure on 25 
February 1943, during the final manufacturer's flight 
test prior to initiation of State Acceptance trials. This 
accident, coupled with teething troubles, delayed 
clearance of the M-107A. and, in consequence, delive- 
ries of the definitive Yak-9U (Uluchshennyi, or “im 
proved") for which it was primarily intended. Embody- 
ing considerable aerodynamic refinement, the first 
Genuine prototype of the Yak-9U flew in December 
1943, but with an M-105PF-2 engine, this power plant 
‘also being installed in the initial production batches of 


replaced by a 23mm VYa-23, During the closing 
months of the conflict in Europe, the first regiments of 
the V-VS to equip with the M-107-powered Yak-9U re- 
ceived their aircraft, and with the end of hostilities, the 
‘Yakovlev OKB was engaged in development of an en 
hanced version that was to appear in 1946, This, de- 
signated Yak-9P — the suffix indicating pushka, or 
“cannon (armed) ~ replaced the 12,7-mm weapons 
with synctwonised 20mm ShVAK eannon and had 
upgraded communications and navigational equip: 
ment. In the immediate postwar years, the Soviet Union 
exported substantial numbers of Yak-9Us and -OPs 


‘The Yak-9U in standard form (below) and with non- 
standard windscreen and short rear canopy (nbove) 


Forty of the latter were delivered to Yugoslavia, where 
their troublesome VK-107A (M-107A) engines were re- 
placed by refurbished M-105PFs with which they were 
to serve until the early '50s. A mix of some 60 Yak-8Us 
and -9Ps was supplied to Poland, 53 surviving 
‘examples being relegated to the advanced training role 
in 1950, China, too, was recipient of a number of 
‘Yak-9Ps, transferring some to North Korea which 
employed them during the initial stages of the Korean 
conflict that began in June 1960. Bulgaria received a 
modified version designated Yak-9P(Bulg) which omit 
ted the outboard wing tanks and augmented the 
standard armament with a pair of wing-mounted 
12,7-mm UBS guns, and, from September 1949, Hungary 
took delivery of about 120 Yak-9Ps, which, dubbed 
Vércse (Falcon), remained in service until the mit ‘50s, 
Production of the “second generation” Yak-9 was final: 
ly phased out during 1947, by which time a total of 
16,769 Yak-9 fighters of all types — including 3,900 
‘Yak-9U and -9P variants had been manufactured. The 
following data relate to the Yak-9P. Max speed. 
367 mph (590 kxa/h) at sea lovel, 418 mph (673 kan) at 
18,700 ft (5 700 m). Initial climb, 4,528 ft/min (23,0 m/ 


sec), Max range, 746 mis (1200 km). Empty weight, 
5,988 lb (2716kq), Normal loaded weight, 7,485 1b 
(3.395\kg), Span, 32 ft 0% in 9,77 m). Length, 28 ft 0¥+ in 
(8,55 m). Height (tail up), 9 ft 81 in (2,96 m). Wing area, 
185.68 sq ft (17,25 mr’). 


YAKOVLEV Yax-3 (II) USSR 


Early in 1941, the Yak-3 was conceived to meet a 
specific V-VS requirement for an exceptionally agile 
single-seat fighter capable of maximum performance at 
low altitude and suitable for maintenance of aerial 
superiority in the immediate vicinity of the battlefield. 
‘The Yak-3 appeared in V-VS service in the summer of 
1944 as the smallest and lightest warplane in its cate- 
gory to see large-scale operational service during 
World War I Originally intended to use the M-107 
engine, the Yak-3 ~ the designation being re-assigned 
from the defunct 1-30 programme (which see) ~ was de- 
veloped via a modified Yak-IM which, fitted with a 
‘smaller wing, was flown late in 1942, Further refine- 
ment of the aircraft undertaken by Konstantin V 
Sinelshchikov led to the oil cooler air intake sharing 
‘wing root positioning with those for the carburettor 
and supercharger. Non-availability of the M-107A 
engine led to adoption of the M-105PF-2, which, operat- 
ing at higher revs than the PF-1 version in the Yak-1M, 
afforded 1,300 hp at 2,625 ft (800 m), Armament con: 
sisted of one engine-mounted 20-mm ShVAK cannon 
and two 12,7-mm UBS machine guns. The development 
programme was delayed when the prototype Yak-3 
suffered a structural failure, full State Acceptance trials 
not being completed until October 1943, by which time 
a small pre-series was under construction at GAZ 286 
at Kamensk Ural'ski. These were immediately assigned 
on completion to an operational regiment for service 
trials, and, in the event, saw combat during the Soviet 
counter-offensive to Operation Zitadelle. Despite the 
‘success of these combat trials, the Yak-3 was not offi- 
cfally cleared by the NII V-VS for production until June 
194, but the 91 IAP had re-equipped with this type by 
July, and, on the 16th of that month, was able to claim 
destruction of 24 Bf 109Gs and Fw 190s in one low- 
altitude mélée involving 18 of the IAP's Yak-3s. Vir- 
‘tually simultaneously, the French Normandie-Niemen 
regiment began re-equipping with the Yak-3, The basic 
Yak-3 was the subject of considerable experimenta: 
tion, test variants including the Yak-3RD fitted with a 
so-called “auxiliary accelerator” in the form of a 
Glushko RD-1 (KhZ) bi-fuel (nitric acid and kerosene) 
focket motor in the tail. A speed of 498 mph (801 km/h) 
was attained with the aid of this rocket while in a shal 
low climb, but on 16 August 1944, the Yak-3RD was lost 
when the rocket exploded, Second-generation Yak-3s 
were evolvect with M-107 and M-108 engines (which 
see), but these were not to achieve large-scale produc 
tion, contributing comparatively few to the total of 
4,848 of this fighter that had been delivered when pro- 


‘The Yak-3 (above and below), the photo depicting a 
‘Normandie-Niémen aircraft flown by René Challe. 


duction ended at the beginning of 1946. Max speed, 
367 mph (590 km/h) at sea level, 407 mph (655 km/h) at 
10,170 f (3 100 m). Initial climb, 3,800 ft/min (19,30 m/ 
sec). Max range, 560 mls (900k). Empty weight, 
4,641 Ib (2 105 kg). Loaded weight, 5,622 Ib (2 550 kg) 
‘Span, 30 ft 2% in (9.20 m). Length, 27 ft 10% in (8,49 m). 
Height, 7f 1114 in (2,42m). Wing area, 159.63 sqft 
(14,83 m*). 


YAKOVLEV Yax-3M-107 USSR 


‘The Yak-3M-107 (above) afforded a spectacular 
performance, but was too late to be built in quantity, 


In parallel with second-generation Yak-9 development 
uusing the M-107 engine, the Yakovlev OKB undertook 
similar development of the basic Yak-3. The first 
M-107A-powered Yak-3 — referred to simply as the 
Yak-3M-107 — was flown in the late autumn of 1943, the 
fighter having been Intended for this engine from the 
Outset. At this time, work was proceeding on the rede- 
sign of the airframe for light alloy stressed-skin con- 
striction, and the all-metal Yak-3 with the M-107A 
engine was to undergo State Acceptance tests be- 
tween February and May 1945, demonstrating a spec: 
tacular performance. The nose was marginally length: 
ened, the cockpit was repositioned 12.6 in (32cm) aft 
forca reasons and a deeper radiator bath was adopted. 
The M-107A engine was rated at 1,650 hp for take-otf 
and armament remained similar to that of the first: 
Generation Yak-3, comprising two synchronised 
12,7-mm UBS machine guns and one 20-mm engine- 
‘mounted ShVAK cannon, The official report following 
completion af State Aoceptance tests stated: "The ex: 
perimental Yak-3 powered by the M-107A... .appears 
to offer the best performance of all indigenous and 
known foreign fighters." Nonetheless, the Yak-3M-107 
‘was too late for large scale proctction, only a limited 
series being built, including a number with revised 

ymament under the designation Yak-3P — pushika, or 
“cannon” armed! This comprised two synchronised 
20-mm B-20 cannon and a third firing through the pro- 
peller hub. An antiarmour version, the Yak-3T ~ tyaz- 
hely, ot “heavy” (cannon) ~ was similar but had the 
engine-mounted B-20 replaced with a 37-mm NS-37, 
and one example (flown only once) was fitted with a 
7-mm engine-mounted OKB-16-7 cannon, Known un- 
officially to the few V-VS regiments that equipped with 
the Yak-3M-107 during 1945-46 as the Ubiytsa (Killer) — 
fan appellation reflecting its predatory capabilities 
rather than any malicious intent towards its pilot ~ it 
‘was alleged to have been the fastest piston-engined 
fighter to have attained service status. Max speed, 
386 mph (622 km/h) at 1.640% (600m), 477 mph 
(720 km’) at 18,045 fe (5 600m). Time to 16.405 ft 
(5000 m), 3.9 min. Loaded weight, 6,578 Ib (2 984 kg). 
Dimensions as for standard Yak-3 apart from overall 
Jength of 29 ft 1% in (8,87. 


YAKOVLEV Yax-3M-108 USSR 


Destined to be the fastest of all piston-engined Yakov: 
lev fighters, the Yak-3M-108 possessed a similar all- 
metal airframe to the definitive Yak-3M-107 from which 
itdiffered only in engine and armament. With the avall- 
ability of the Klimov M-108 12-cylinder Vee-type engine 
rated at 1,850 hp, the Yakovlev OKB initiated adapta- 
tion of an airframe to take this power plant in August 
1944. The aircraft was rolled out on 7 October that year, 
and the first two flights were effected on 19 December 
Armament consisted of a single engine-mounted 
23-mm NS-23 cannon. and, on 21 December, this 


YAKOVLEV 


‘The Yak-3M-108 (above) recorded the highest speed 
attained by any Soviet piston-engined fighter. 


‘Yak-3M-108 recorded a speed of 463 mph (745 km/h) at 
19,685 ft (6 000 m) and climbed to 16,406 ft (5 000 m) in 
Smin. Yakovlev subsequently claimed the speed 
‘attained on that occasion to be the highest ever 
‘achieved in level fight by a Soviet piston-engined air- 
craft, The M-108 engine presented numerous develop- 
‘ment problems, inhibiting the fight test programme 
‘until, in January 1946, further work on the power plant 
‘and prototype was cancelled. Max speed, 388 mph 
(626 km/h) at sea level, 463 mph (745 kaa/h) at 19,686 ft 
(6000 m). Loaded weight, 6,239 Ib (2 830 kg), Dimen- 
sions as for Yak-3M-107. 


YAKOVLEV Yax-3U USSR 


‘The last piston-engined fighter to be produced by the 
Yakovlev OKB, the Yak-3U ~ Uluchshennyi, or "isn: 
proved" ~ bore no relationship to the bureau's earlier 
radial-engined single-seater, the Yak-7M-82, other 
than its common design origin. Retaining the light alloy 
stressed'skin metal wing and tail surfaces of the 
second-generation M-107A-engined Yak-3, it mated 
these elements with an entirely new fuselage and an 
M-82FN (ASh-82FN) 14-cylinder two-row radial rated at 
1,850 hp, The engine was extremely close cowled, care- 
ful attention was given to the hermetic sealing of the 
fuselage and power loading was reduced to 3.35 lb/hp 
(1.5 kg/ev) from the 4.02 Ib/p (1.8 kg/ev) of the M-107A- 
engined fighter. Armament consisted of twin synchro- 
nised 20-mm B-20 cannon, but these were interchange 
able with paired 23-mm NS-23 guns, The Yak-3U wi 
developed under a comparatively low-priority pro: 
gramme and was not flown until 12 May 1945, During its 
test programme it proved outstandingly manoeuvrable 
~ it was claimed by the test team to be more agile than 
any known fighter ~ but, being considered concep: 
tually obsolescent, the Yak-3U was not subjected to 
State Acceptance testing, and only the one prototype 
was completed. Max speed, 385 mph (620 ku/h) at sea 
Jovel, 441 mph (710 km/h) at 20,016 ft (6 100 m). Time to 
16,405 ft (5 000m), 3.8 min. Range, 441 mis (710 km). 


Derived from the Yak-3M-107, the Yak-3U (above and 
‘below) was the OKB's last piston-engined fighter. 
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Loaded weight, 6,151 lb (2790 kg). Span, 30f 10in 
(9,40 m), Length, 27 ft 5t4 1n (8,36 m). 


YAKOVLEV Yax-15 USSR 


‘A prototype Yak-16 (above) taking-off for the first flight 
of the type on 24 April 1946. 


‘The series production Yak-15 (above and below) which 
‘was manufactured by GAZ 153 until lato in 1947, 


Flown for the first time on 24 Apri! 1946, just three hours 
after the Mikoyan-Gurevich OKB’s 1-300 (MIG-9), the 
Yal-15 was to achieve the distinction of being one of 
only two service jet fighters in aviation’s annals to have 
‘been derived from a piston-engined service fighter (the 
other being the Swedish Saab 21R). Primanily the re- 
sponsibility of Yevgenii Adler and Leon Shekhter, de- 
velopment of the Yak-1S began in May 1945, the all 
‘metal second-generation Yak-3 airframe being used as 
a basis and enabling the first of three prototypes to be 
‘completed in the following October. Taxying tnals and 
short “hops" were performed. but flight testing was 
delayed while the possibility of the jet efflux attaching 
to the fuselage at high incidences was explored in the 
‘TSAGIT-101 full-scale wind tunnel. The Yak-15 retained 
‘most of the wing, rear fuselage, tail and undercarriage 
of the Yak-3, a new fuselage nose housing a Junkers 
Jumo 0048 turbojet being introduced, and the main- 
spar being arched over the jetpipe The Yak-15 was 
demonstrated over Tushino during Aviation Day on 18 
August 1946, and two days later, on 20 August. the 
NKAP (People’s Commissariat for the Aircraft Industry) 
igsued a directive that 12 additional aircraft be built to 
participate in the October Revolution Parade to be held 
‘on the following 7 November, 80 days later. Produced 
by hand, the first of these flew on § October and the last 
intime to participate in the Parade, which. in the event. 
was cancelled because of inclement weather. State 
Acceptance testing was completed in May 1947, and. 
despite being structurally limited to Mach=0,68 below 
10,500 f (3.200 m), the Yak-16 was ordered into produc- 
tionat GAZ 153 as an interimtype. One of the pre-series 
Yak-15s had meanwhile been adapted as a tandem 
two-seat conversion trainer under the designation 
‘Yak-21. The series Yak-16 carried an armament of two 
23-mm NS-23 cannon and was powered by a Jumo004B 
‘turbojet which had been adapted by I F Koliesov of the 
Lyulka bureau for manufacture st Kazan as the RD-10 
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with a rating of 1.967 Ib st (892 kgp), Production gave 
pplace late in 1947 to the Yak-17 after completion of 280 
Yak-l6s. Max speed, 435 mph (700 km/h) at 8.200 ft 
(2500 m), 500 mph (805 km/h) at 16.405 ft (5 000 m). 
Tume to 16,405 ft (5 000 m), 4.8 min. Max range. 317 mis 
(510km). Empty weight, 5.1811 (2.350kg). Loaded 
‘weight, 6,029 Ib (2.735 kg). Span, 30 ft 234 in (9.20 m). 
Length, 28 ft 613 in (8,70 ma). Height. 7 ft 5¥5 in (2.27 m). 
Wing area, 159.85 (14.85 n°) 


YAKOVLEV Yax-17 USSR 


During the autumn of 1946, the Yakovlev OKB imtiated 
a relatively modest redesign of the Yak-15 which was 
initially referred to as the Yak-1SU - Uluchshennyi (im. 

proved). The prototype, flown early in 1947, differed 
from its progenitor essentially in having a nosewheel 
rather than tailwheel undercarriage. Owing tothe posi 

tion of the engine, it was physically impossible to re- 

tract the nosewheel completely, and this was therefore 
partly enclosed by a fixed fairing. Introduction of a 
nosewheel demanded transfer of the main undercar- 

Tiage members from the forward to the rear wing spar 
and dictated considerable structural redesign and a re- 

duction in wing tankage. To compensate for the latter. 

a jettisonable 66-Imp gal (300-1) tank was added 
beneath each wing Up. Redesignated Yak-17. this 
fighter was restressed throughout and, in series form, 
was fitted with a redesigned vertical tail and an RD-10A 
engine rated at 2,205 lb st (1.000 kgp). Armament re 

mained two 23-mm NS-23 cannon. Production of the 
Yak-17 followed on from the Yak-16 in late 1947, and 
continued for a year,a total of 430 being built, including 
{a proportion of tandem two-seat Yak-I7UTI conversion, 
trainers, The Yak-17UTI entered flight test in April 
1948, and about 160 were eventually built, 20 of these 
being exported to Poland and several to China. One 
Yak-17 fighter was delivered to Czechoslovakia for 
‘evaluation, where it received the designation $ 100, 
and three were supped to Poland. The latter country 
‘acquired manufacturing licences in 1950 for both the 
Yak-17 and its RD-10A turbojet, which were to be built 
at Mielec and Rzeszow respectively. The Polish pro: 

‘gramme was terminated in the winter of 1950-51 before 
any aircraft had been built as the Yak-17 had been over 

taken by more efficacious fighters, but 30 RD-10A 
engines were completed at Reszow. The Yak-17 and 
Yak-17UTI were phased out by the V-VS in 1951 and 
1953 respectively, and the latter from the Polish air arm 
by 1955, Max speed, 447 mph (720 kav/h) at 7,876 ft 
(2.400 m), 466 mph (750 km/h) at 19.605 ft (6 000 m). 
Time to 16,405 ft (5000 m), 5.8min. Range, 446 mis 
(717km), Empty weight, 5,3571b (2430kq) Max 
loaded weight, 7.326 lb (3 323 kg). Span, 30f 24 1n 
(920m). Length, 28 ft 9%in (878m). Wing area, 


159.85 sq ft (14.86 m’), 


‘The Yak-17 (above and below) represented a modest 
redesign of the Yak-15 and featured a nosewheel. 
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YAKOVLEV Yax-19 


Virtually simultaneously with redesign of the Yak-15 to 
produce the Yak-17, the Yakovlev OKB embarked upon 
the design of a markedly more advanced single-seat 
fighter, the Yak-19. Conceptually not dissimilar to the 
Republic XP-84 ~ flown six months earlier — in utilising 
the straight-through airflow arrangement, the Yak-19, 
like its US counterpart, employed a 12 per cent thick- 

hess straight wing, In all other respects, however, the 
two alrcraft differed. The Yak-19 was appreciably 
smaller than the American fighter and accommodated. 
all fuel within the fuselage, Of all-metal stressed-skin 
construction with a semi-monocoque fuselage, the 
‘Yak-19 had a laminar-flow wing of TsAGIS-1-12 section, 
and armament of two 23-mm cannon. Equipped with an 
ejection seat, it was the first Soviet fighter to be fitted! 
with an afterbumer, this boosting the thrust of its 
RD-0F turbojet to 2,425 lb (1 100 kg). Two prototypes 
were built, the first of these entering flight test in 
January 1947. The second prototype differed in having 
rovised vertical tail surfaces, several degrees of anhe- 

dral applied to the horizontal tai! and provision for a 44- 

Imp gal (200-1) drop tank beneath each wingtip. Diff 

culties were experienced with the afterburner, and as 
more powerful turbojets (eg, the RD-500) were by now 
available, the Yak-19 test programme was terminated 
on 21 August 1947. Max speed (with afterburning), 
S44 mph (875 km/h) at sea level, 564 mph (907 kav/h) at 
17,225 tt (5 250.m), (without afterburning), 472 mph 
(760 kav/h) at 50a Jovel, 508 mph (818 km/h) at 17,226 ft 
(5 250 m). Time to 16.405 tt (5.000 m), 4.0 min. Range 
(internal fuel), 342 mis (550 km). Empty weight, 
4,832 tb (2192 kg), Normal loaded weight. 6,724 Ib 
(3050 kg) Span, 28 (t 61a 1n (8, 70m) Length, 27 ft 5% in 
(8,36 m). Wing area, 145 32'sq ft (13,60 m’) 
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‘The first (above) and second (below) prototypes of the 
Yak-19, development of which ended in mid-1947, 


YAKOVLEV Yax-23 
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Reverting to the so-called redan (stepped) configura: 
ion of the first Yakovlev jet fighters, the Yak-23 pos: 
sessed wing and horizontal tail surfaces similar to 
those of the Yak-19, and was intended to fulfil a re- 
quirement for a lightweight day interceptor capable of 
operating from existing fields, The first af three proto: 
types of the Yak-23, which were of all-metal stressed: 
skin construction and powered by imported Rolls: 
Royce Derwent turbojets, was flown on 17 June 1947. 
Seen as something of a back-up for the very much mote 
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advanced Nene-engined fighters with wing sweep. 
back then under development, the Yak-23 proved itself 
an outstandingly agile warplane. Manufacturer's trials 
‘were completed on 12 September 1947. State Accep- 
tance testing had been successfully completed before 
the year's end and series production began in the late 
spring of 1948. The series Yak-23 was powered by a 
Soviet copy of the Derwent known as the RD-500—a de: 
signation derived from GAZ-500, the factory in which 
the engine was produced — and rated at 3,505 Ib st 
(1590kgp). Its armament consisted of two 23-mm 
NS-23 (later NR-23) cannon. Deliveries to the V-VS 
began early in 1949, by which time the frst production 
examples of the MiG-15 had already flown. In conse- 
quence, only two V-VS regiments reportedly re: 
equipped (from the Yak-17) with the Yak-23, which was 
quickly released for export. Twelve were delivered to 
Czechoslovakia duting 1950 (and there assigned the 
designation $ 101) and the supply of some 96 to Poland 
Dagan late that year, while, in 1951, 12 each were de- 
liveredt to Romania and Bulgaria. Both Czechoslovakia 
and Poland were to have licence-bullt the Yak-23 but, in 
the event, manufactured the MiG-16, and Soviet pro- 
duction of the Yakovlev type terminated in 1950 with 
310 built. One example was converted by the OKB as 8 
tandem two-seat conversion trainer (Yak-23UTI), this 
first being flown in the spring of 1949. One Yak-23 was 
rebuilt as a tandem two-seater in Romania, but the type 
had given place to the MiG-16 in all Warsaw Pact air 
forces by the mid ‘60s. Max speed, 575 mph (925 kxa/h) 
at sea level, 544 mph (875 km/h) at 16,405 ft (5 000 m). 
Initial climb, 6,693 ft/min (34 m/sec). Max range (ex: 
ternal tanks), 746 mis (1200km). Empty weight. 
4,365 lb (1980 kg). Max loaded weight, 7,4601b 
(3 384 ko). Span, 28 fk 74 in (8,73 m). Length. 26 fe 8 in 
(8.13 m), Height, 10f 10lsin (3,32). Wing area. 


145.32 9q ft (19,60 en") 


‘The third prototype (above) and series Yak-23 (below), 
an outstandingly agile fighter, 


YAKOVLEV Yax-25 (I) USSR 
Developed in parallel with the Yak-23, the similarly- 
powered Yak-25 was conceptually more advanced and 
derived from the Yak-19. By comparison with the earlier 
fighter, the Yak-25 employed the higher-speed TSAGI 
$-95-9 laminar section at the wing root translating toa 
KV-4-9 section at the tip with a constant thickness of 9 
per cent throughout. Despite the greater diameter of 
the 3,580 Ib st (1.625 kgp) Rolls-Royce Derwent ~ simi: 
Jar to that installed in the Yak-23 prototypes than the 
RD-10F of the Yak-19, the diameter of the fuselage of the 
‘Yak-25 was unchanged, Swepthack honzontal tail sur 

faces were adopted, provision was made for two 44- 

Imp gal (200-1) drop tanks under the wing tips and 
armament comprised three 23-mm NR-23 cannon. The 
first of two prototypes was flown on 31 October 1947, 

but, although the subsequent flight test programme 
was allegedly successful, no prodtiction contract was 
Issued for the Yak-25, One of the prototypes was uti 


‘The second prototype Yak-25 (above) developed in 
parallel with the less advanced but preferred Yak-23 


ised during 1948 for (fixed) tandem-wheel undercar 
age tials as part of the Yak-S0 development pro: 
gramme. Max speed, 590 mph (950 km/h) at sea level. 
604 mph (972knvh) at 9.840% (300m). Time to 
16,05 ft (5000m), 26min. Max range, 898 mis 
(1.445 km). Empty weight, 5,037 Ib (2.285 kg). Normal 
loaded weight, 7,132 Ib (3.235 kg). Span, 29 ft 195in 
(8,88m). Length, 28ft 4%in (8,65m). Wing area 
150.7 3q ft (14,00 m*) 


(Below) The Yak-25 with a TSAGI laminar flow wing. 
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‘The Yakovlev OKB’s response to the March 1946 re- 
quitement for a Rolls-Royce Derwent-powered 
Mach=0,9 “frontal” or general-purpose tactical fighter 
suitable for use from existing unpaved airfields was the 
Yak-30. Derived from the Yak-25 from which it differed 
primarily in having wings sweptback 36 deg at quarter 
chord, the Yak-30 retained the fuselage, tail surfaces 
and undercarriage of the earlier fighter fundamentally 
unchanged, together with the three-NR-23 cannon 
armament. Powered by a 3,505 Ib st (1590 kgp) RD-500 
turbojet, the first of two Yak-30 prototypes was flown 
on 4 September 1948. The second prototype, the 
Yak-30D, which joined the flight test programme early 
in 1949, had a 15-in (38-cm) section inserted in the aft 
fuselage. revised mainwheel doors forming a large sec- 
tion of the fuselage skinning, Fowler-type flaps in place 
of split laps, increased fuel and ammunition capacity. 
and changes to the oxygen system and radio equip: 
ment. The Yak-30D was also fitted with air brakes on 
the aft fuselage. Normal loaded weight (without ex- 
ternal fuel) was increased by 242 Ib (110 kg), Although 
the modifications introduced by the Yak-30D eradi- 
cated several shortcomings displayed by the first proto- 
type, the first production deliveries of the superior 
‘MiG-15 were already taking place by the time that the 
improved version of the Yakovlev fighter entered fight 
test, and the results of NII V-VS trials were, therefore. 
little more than academic The following data relate to 
the first prototype Max speed, 628 mph (1010 km/h) at 
18,045 ft (5500 m), 597 mph (960 km/h) at 32,810 ft 
(10.000 m). Time to 16.405 ft (5000 m), 2.2 min. Range 
(with external fuel), 1,069mls (1720km). Empty 


YAKOVLEV Yax-30 


The first prototype Yak-30 (below) which was intended 
to compete with the MiG-15 as a “frontal” fighter. 


weight, 5.9241b (2415 kg) Normal loaded weight, 
7,341 Ib (3.330 kg), Span, 28 ft 44% 1n (865m), Length, 
28 ft 145 in (8,58 m). Wing area, 162.64 sq ft (15,10 m*), 


‘The Yak-30D (above and below) had a lengthened aft 
fuselage, Fowler flaps and many other changes, 


YAKOVLEV Yax-50 
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With V-VS formulation of a requirement for a single 
Seat limited all-weather fighter, the Yakovlev OKB de: 
veloped the Yak-S0 in competition with the 
MIG-15Pbis. The wing, mounted in full mid position, 
was a two-spar structure of constant 12 per cant thick: 
ness sweptback 45 deg at quarter chord, The OKB used 
magnesium alloys in the structure for the first time to 
any great extent as a contribution to weight reduction, 
a further weight-saving measure being the adoption of 
 velosipedno tipa, or “bicycle type" undercarriage, 
This zero-track arrangement, earlier tested by the 
‘Yak-25, comprised a single nosewheel member and a 
twin-wheel main unit, the latter taking 85 per cont of 
the total aircraft weight; in addition, small outrigger 
stabilising wheels retracted into wingtip fairings. 
Power was provided by a single 6,952 Ib st (2.700 kgp) 
Klimov VK-1 turbojet, armament consisted of two 
23-mm NR-23 cannon and provision was made for the 
installation of a single-antenna, fixed-scan, manually 
tacked Korshun (kite) Al radar in a housing above the 
nase air intake splitter. The first of three Yak-50 proto- 
types was flown on 15 July 1949, several months before 
the first radar-equipped MiG-16Pbis (SP-1), and demon- 
strated an outstanding speed performance, exceeding 
Mach=1.01 in a shallow dive on several occasions 
during manufacturer's trials and Mach=1.048 during 
State Acceptance testing. It could take-off within 
1,895 ft (578 m) and land within 3,166 ft (965 m), but in 
more than & 10:kt (18,6-km/h) crosswind, the Yak-50 
tended to swerve from the runway. and it was barely 
controllable on a wet surface. In level flight at speeds 
between Mach=0.92 and 0.97, the Yak-50 suffered lat 
eral oscillation preventing gun aiming. These short 
comings, coupled with the fact that the Mikoyan: 
Gurevich OKB was offering the potentially superior 
Ieummud radar-equipped MiG-17P, led to termination 


‘The secand prototype (below) of the Yak-50 limited all- 
weather fighter, which lost out to the MiG-17P, 
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Crise, 509 mph (820 kavh) at 29,530 ft (9 000 m). Ceit- 
ing, 45,605f (13900m). Max range, 1.696 mis 
(2730 km). Loaded weight, 24,030 Ib (10 900 kg). Span, 
36 fe1 in (11,00 m), Length, 51 ft 47% in (15,67 m). Height, 
14 ft 2 in (4,32 m). Wing area, 311.51 sq ft (28,94 m") 


(Above) The Yak-50 limited all-weather fighter. 


‘0n.30 May 1950. Max speed, 727 mph (1 170 km/h) atsea 
Jevel, or Mach=0.954, 699 mph (1 125 km/h) at 16,406 ft 
(5000.m), or Mach 0.99. Time to 32,810 ft (10 000 m), 
3.5 min. Range, 684 mis (1100km). Empty weight, 
6,889 lb (2 126 kg). Loaded weight, 9,160 lb (4155 kg). 
Span, 26 ft 24 in (7,98 m). Length, 36 ft 87% in (11,20 m). 
Wing area, 172.23 sq ft (16,00 m*). 


YAKOVLEV Yax-25 (Il) USSR 


In the summer of 1951, the NKAP issued a requirement 
for an all-weather interceptor fighter possessing suffi 

clent internal fuel capacity to mount standing patrols of 
upto 2.6 hours duration and capable of accommodating 
large, new radar. This supplanted an earlier require- 
mentto which the Mikoyan-Gurevich 1-320 and Lavoch- 
kin La-200 had been evolved. The new radar, known as 
the Sokol (Palcon), had a 31}4-In (80-cm) diameter dish, 

three different scan modes and an installed mass 
weight of almost 1,100 lb (500 kg). To meet this new re- 

quirement, the Lavochkin and Yakoviev OKBs respec- 
tively developed the La-200B and Yak-120. The latter, 
an all-metal stressed-skin tandem two-seater, was 
powered by a pair of small-diameter Mikulin AM-5A 
‘turbojets each rated at 4,850 lb st (2 200 kgp) and hung 
beneath a wing swept back 45 deg at quarter chord and 
‘mounted in full-mid position, The undercarriage was of 
zero-track type, with wingtip-housed outrigger stabil 

isers, and armament comprised two 37-mm N-37L 
‘cannon with their barrels accommodated in external 
fairings beneath the fuselage. The first of three Yak-120 
prototypes was flown on 19 June 1952, State accep- 
tance testing paralleling construction of a pre-series of 
20 aircraft for avionics development and, commencing 
late 1953, service evaluation. With ballast equivalent in 
‘weight to the Sokol radar — which did not attain service 
status until late 1966 ~ the Yak-120 had a loaded weight 
Of 20,326 lb (9 220 kg), series production commencing 
late 199 as the Yak-25 with RD-9 turbojets each rated 
‘at 6,798 lb st (2 630 kgp). Confusing repetition of the 
"Yak-26" designation resulted from its initial use as an 
‘OKB appellation and subsequent use by the NKAP as 
an official and sequential designation, the previous 
Yakovlev service fighter having been the Yak-23. The 
Yak-25 was assigned primarily to defence sectors in the 
Far North of the USSR, production being completed in 
1968 after the delivery of 480 aircraft and service phase- 
out taking place in the mid ‘sixties. A tactical recon 
naissance derivative with the navigator accommo- 
dated in a glazed nose was built in 1953 as the Yak-125, 
‘but was not produced in series owing to prior adoption 
of the II-28R, Other derivatives of the basic design were 
the Yak-251. ejection-seat test bed with individual cock- 
pits, and the Yak-25RV long-range high-altitude 
strategic reconnaissance aircraft. Max speed, 677 mph 
(1090 km/h) at 16,405 ft (5.000 _m), or Mach = 0.95. 


(Below) A pre-series Yak-120 that served in the avionics 
dovelopment role in the early ‘Afties. 


‘The Yak-25 (above and below) was assigned primarily 
to defence sectors in the Far North of the USSR. 


YAKOVLEV Yax-27 


In 1955, the Yakovlev OKB flew the prototype of a light 
tactical bomber, the Yak-26, which, evolved from the 
‘Yak-25, embodied aerodynamic refinement and was 
powered by two Tumansky RD-9AK turbojets each 
mated at 7,165lbst (3250kgp) with afterbumning. 


‘The Yak-27 (below) failed to attain production as a 
fighter because of its major instability problems, 
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During test, the Yak-26 achieved 767 mph (1.236 km/h) 
‘at 9,840 ft (3 000 m), or Mach = 1.05, but suffered from 
Serious instability at high attack angles, development 
consequently being discontinued in favour of a tandem 
‘two-seat all-weather fighter, the Yak-27, as a potential 
Successor to the Yak-25. Similarly powered to the 
‘Yak-26 and flown in 1956, the Yak-27 featured extended 
‘wing root leading edges increasing sweepback in: 
board of the engine nacelles to 62 deg, and a sharply 
pointed nose radome to reduce drag and lessen rain 
erosion. Armament remained paired 37mm N-37L 
cannon, but provision was made to supplement this 
with two RS-2U beam-riding AMS, Parallel develop- 
‘ment was \indertaken of a tactical reconnaissance alr- 
‘raft, the Yak-27R, which accommodated the navigator 
in a pointed. glazed nose. Recurrence of the instability 
problems that had afflicted the Yak-26 led to major re- 
design of the wing, broader-chord outer panels being 
introduced and the tips were extended beyond the out- 
riggers which were enciosed by streamlined under- 
wing blisters. Series production of the Yak-27 fighter 
was not undertaken — although 180 examples of the 
‘Yak-27R were built — but a single-seat mixed-power de- 
velopment, the Yak-27V, underwent extensive eval- 
‘uation. Intended as a high-altitude interceptor and first 
flown in May 1957, the Yak-27V was powered by two 
RD-G¥e turbojets| with an afterburning thrust of 
8,377 Ib (3800 kg) each and a tail-mounted Dushkin 
$155 bifuel rocket motor of 2,866 lb st (1300 kgp), 
Basic armament remained two 37-mm cannon. The 


(Above) The Yak-27 two-seat all-weather fighter. 


Yak-27V attained zoom altitudes of up to 82,000f 
(25 000 m) during a test programme that continued for 
two years, but the disbandment of the Dushkin OKB 
‘and a loss of interest in rocket propulsion resulted in 
termination of the programme. The following data re- 
Inte to the basic Yak27. Max speed, 716 mph 
(4150 ken/h) at 36,090 fe (11.000 m), or Mach = 1.08. 
Initial climb, 18,700 ft/min (96 msec). Ceiting, 50,090 ft 
(15 250 m). Range, 1,864 mis (3.000 km). Normat loaciedt 
weight (approx), 25,000 Ib (11 340 kg). Span, 39 ft O14 in 
(11,90 m). Length, 54 ft 11% in (16,76 m). Height, 13% 
‘Hein (4,05 m). 


YAKOVLEV Yax-28P 


Possessing no more than a configurational similarity to 
preceding twin-engined Yakoviev combat aitcraft, the 
Yak-129 multi-rdle aircraft was first flown on 6 March 
1958 in tactical attack bomber form. Powered by two 
Tumansky R-11AF-300 turbojets each rated at 
12,676 tb st (6 750 kgp) with afterburning and 8,654 Ib 
st (3880 kgp) maximum military power, the Yak-129 
hhad a shoulder-mounted wing swept back 63 deg in- 
board of the engine nacelles and 44 deg outboard 
Although of zero-track arrangement ax on the Yak-25 
‘and -27, the undercarriage of the Yak-129 consisted of 
Jong-base twin-wheel units sharing aircraft weight 
almost equally. Assigned the service designation 
Yak-28, the first series version of the aircraft was the 
Yak-288 with an RBR-3 radar bombing system. This 
‘was followed by the Yak-281 and -28L tactical attack air- 
craft, differing in avionic equipment, which were joined 
under test during 1960 by the Yak-28P dedicated all- 
‘weather interceptor fighter. This featured tandem 
cockpits for the two crew members and was intended 
for low- and modium-altitude operation with an Orel-D 
radar and one beam-riding and one radar-homing R-20 
(K-8M) AAM. The Yak-28P entered 1A-PVO service 
uring the winter of 1961-62, Progressive upgrading re- 
sulted in R-I1AF-2-300 engines uprated to 8,708 Ib st 
(3.950 kgp) and 13,492 lb st (6 120 kgp) with afterburn- 
ing, and enclosed by forward-lengthened nacelles, a 
longer, sharply-pointed radome housing an upgraded 
radar and affording tower supersonic drag and reduced 
erosion, and an additional stores station beneath each 
wing permitting two short-range dogfight IR missiles 
to be carried. With all these changes incorporated the 
designation was changed to Yak-28PM. With further 
upgrading, the fighter was evaluated as the Yak-28PD, 
‘but this suffered high-speed aileron reversal during 
‘tials, and by the time that this problem had been over- 
‘come production of the Yak-28P was phasing out, ter- 
minating in 1967 with limited production of the 
‘Yak-28PP electronic warfare version. Production of the 
fighter totalled 437 aircraft. The following data relate to 
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‘Tho initial series Yak-26P (below) with ogival radome, 
short engine nacelles and twin wing AAM pylons. 
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‘The Yak-28PM (above and below) with forward- 
Iengthened nacelles and longer Ore!-DM radome. 


Yak-28PM. Max speed (clean), 1,174 mph 
(1.890 km/h) at 39,370-42,650 fe (12 000-13 000 m), or 
Mach 1.78, (with four AAMs), 976 mph (1 570 km/h), or 


Mach 1.48. Range (two AAMs and two 198-Imp 
‘gal/900-1 slipper tanks), 1,694 mis (2 630 km). Service 
ceiling, 52,496 ft (16 000 m). Normal loaded weight, 
94,612 lb (15 700kg). Span, 38f2¥in (11,64 m). 
Length, 67 ft 9 in (20,65 m). 


YAKOVLEV Yax-36 & Yak-38 USSR 


‘The first combat aircraft of Soviet design conceived 
specifically for shipboard operation to achieve series 
production, the Yak-38 single-seat carrier-bore air 
defence and strike fighter was evolved from the 
Yak-36M. Flown in prototype form in 1971, the Yak-36M 
was developed under the design leadership of S Mordo 
vin for the primary tasks of fleet air defence against 
shadowing maritime surveillance aircraft, reconnais: 
sance and anti-ship strike. Power plant combined a Yu 
Gusev-developed Tumansky R-27V thrust-vectoring 
turbojet with two Rybinsk (Kollesov) RD-36-36 vertical: 
lift turbojets designed by a team led by A Dynkin. 
Hydraulic drives synchronised by a transverse shaft 
rotated the thrust-vectoring nozzles aft of the wing, 
their output in vertical take-off and landing operations 
being balanced during hover and transition by the 
paired lift engines mounted in tandem immediately aft 
of the cockpit and inclined forward 13 deg from the ver 
tical. Shipboard trials with the Yak-36M began aboard 
the Moskva half-deck anti-submarine cruiser in 1972, 
and, in the following year, the decision was taken to 
build a pre-series of Yak-36M fighters for service eval 
uation, the first two of these landing aboard the carrier 
crulser Kiev in 1975, An evaluation squadron compris 
ing 12 single-seat Yak-36Ms and two two-seat 
‘Yak-36Us embarked aboard the Kiev in the summer of 
1976, the aircraft being confined to vertical take-off 
with conversion following at 16-20 ft (6,0-6,0 m) above 
the deck. During 1976, production was initiated of a 
much improved version of the basic design as the 
Yak-38. Externally similar to the Yak-36M, apart from 
substantial strakes either side of the intake for the lift 
engines, the Yak-38 possessed a full weapons system 
and an automatic control system permitting a short roll 
leading into vertical take-off as distinct from an ortho- 
dox short take-off benefiting from wing-induced lift 
‘The Yak-38 entered service with the Soviet Navy in 
1978, and, during 1980, was evaluated under opera 
tional conditions in Afghanistan. Progressive develop 
ment resulted in the Yak-38M, which, with 2,205 Ib 


(1.000 kg) more engine thrust, a steerable nosewheel 
and provision for paired 132-Imp gal (600-1) underwing 
‘auxiliary tanks, entered production in succession to the 
Yak-38. The Yak-38M had a 15,300 lb st (6940 kgp) 
R-27V-300 thrust-vectoring turbojet and two vertical 
lift RD-38 turbojets each rated at 7,166 lb st (3 250 kgp), 


(Below) The Yak-38M shipboard V/STOL fighter which 
‘embodied uprated engines and other upgrading. 


Two wing stations immediately inboard of vertically 
folding panels provided for two gun pods each con 
taining a twin-barrel 23-mm GSh-23 cannon, rocket 
packs or bombs weighing up to 1,100 lb (500 kg) each, 
two R-60 IR-homing AAMs or short-range ASMs. The 
tuitional version, the Yak-38UM, had vertically-stag- 
gered tandem seats, a plug being inserted in the aft 
fuselage to compensate for a lengthened nose. Each of 
the four Soviet Navy Kiev-class carrier cruisers received 
a \é-aircraft squadron of Yak-38s or -38Ms (each in- 
cluding two two-seaters), and production was com- 
pleted by 1987 with a total of 231 Yak-38s (all versions) 
built, Data are estimated for the Yak-38M. Max speed, 
608 mph (978 km/h) at sea level, or Mach = 08, 
628 mph (1 010 kaw/h) at 36,090 ft (11 000m), or Mach 
0.94, Max initial climb, 14,760 ft/min (75 m/sec! Max 
loaded weight, 25,795 lb (11700 kg). Span, 24 ft 0in 
(7,32 m). Length, 50 ft 10 in (16,50 m). Height, 14 ft 4 in 
(4,37 m). Wing area, 199 sq ft (18,50 m*) 


YAKOVLEV Yax-141 USSR 
Designed to meet the requirements of a 1975 specifica 
tion for an advanced successor tothe Yak-38-which, at 
the time, was just entering production ~ the Yak-141 
was to become the world's second V/STOL combat air 
craft possessing supersonic capability, the first being 
the Dassault Mirage IV. Employing a fundamentally 
similar engine arrangement to that of the Yak-38, the 
Yak-141 was optimised for air defence missions, but 
‘embodied secondary attack capability. The first of two 


(Above) The Yak-38M, the definitive development of 
the Yakovlev shipboard fighter, seen with vertical-lift 
turbojets operating. Production, totalling 231, had been, 
completed by 1987. 


flying prototypes was flown in March 1989 powered by 
a Khachaturov/Koptchyenko R-79 vectored-thrust aug: 
mented turbofan with a level flight afterburning thrust, 
of 34,1701b (15600kg), reducing to 27,336 1b st 
(12400kgp) in the hover mode in which it was 
balanced by two 9,390 tb st (4 260 kgp) Rybinsk RD-41 
Iift engines mounted in tandem immediately aft of the 
‘cockpit. Unusual in having twin cantilever booms ex- 
tending aft to carry the horizontal and vertical tall sur 
faces, the Yak-141 embodied a digital fly-by-wire 
system, and its structure making extensive use of alu 
minium-lithium alloy, with 26 per cent of the airframe 
by weight being of composite construction, With an 
01-93 Zhuk coherent pulse-Doppler engagement radar 
the Yak-I41 was provided with a 30mm GSh-901 
cannon, external ordnance loads of up to 5,732 Ib 
(2.600 kg) being possible for short take-off operation, 
and a mix of R-60 or R-73 IR-homing and R-27 radar 
guided AAMs being intended for the air defence mis: 
sion. The Yak-141 encountered problems with hot gas 
ingestion in the vertical take-off mode and the effects of 
afterburing impingement on concrete, and the de: 
velopment programme was reported to be shelved in 
1992. The Yak-141 established a dozen new FAL-recog 
nised class records for V/STOL aircraft early 1991, com 
prising altitudes and times to altitudes with loads, Max 
Speed, 1,118mph (1800km/h) above 36,090 ft 
(11000 m), or Mach=1.69. Range (VTO), 870mls 
(1400km), (STO with external fuel), 1,305 mls 
(2100 km), Max loaded weight (STO), 42,9891b 
(19 500 kg). Span, 33 ft 1%4 in (10,10 m). Length (includ- 
ing probe), 60 ft 0 in (18,30 m), 


‘The Yak-141 (above and below) was, at its début, the 
world’s only shipboard supersonic V/STOL fighter. 
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YATSENKO 


YATSENKO 1-28 USSR 


Establishing an OKE (Experimental Construction 
Bureau) in the autumn of 1998, Viadimir P Yatsenko 
was ordered to build two prototypes of a single-seat 
fighter which he had designed while supervising pro 
duction of the Kocherigin DI-6. Assigned the designa: 
tion 1-28 by the NKAP (State Commissariat for Aviation 
Industry), the fighter was a low-wing cantilever mono- 
plane of mixed construction, with a two-spar wooden 
wing, a steel-tube forward fuselage and a wooden 
semi-monocoque aft fuselage, the whole being covered 
by birch shpon ~ impregnated birch strips glued across 
the grain. The wing was of shallow inverted-gull form 
and armament consisted of two 20-mm ShVAK cannon 
and two 7,62-mm ShKAS machine guns, all synchro: 
nised and firing through the engine cowling lip. The 
1-28 was to have been powered by a 1,500 hp Shvatsov 
M90 18-cylinder radial engine, but the non-availability 
of this power plant led to adoption of the 14-cylinder 
Tumansky M-87 affording only 930 hp. Completed on 
30 April 1939, and flown shortly afterwards, the first 
prototype was submitted to the NII V-VS for State 
Acceptance testing in June, but broke up in a terminal 
velocity dive. The second prototype. completed in 
August 1939, differed in having a marginally more 
powerful M-87B engine and an armament of one 
ShVAK cannon and two 12,7-mm UBS machine guns. 
‘This prototype lacked the aft-sliding cockpit canopy of 
the first aircraft, Production of a pre-series of 1-28 
fighters powered by the 1,100 hp Tumansky M.88B 
‘ongine had meanwhile commenced, but only five had 
been completed by February 1940, when the pro 
gramme was terminated anc Yatsenko’s GAZ trans. 
ferred to the Yakovlev OKB, the 1:28 designation being 
te-usod by the NKAP for a Yakovlev fighter. The follow 
ing data relate to the second prototype. Max speed. 
262 mph (421 kin/h) at sea level, 358 mph (576 km/h) at 
19,685 ft (6 000 m). Time to 16,406 ft (5 000 m), 6.1 min 
Range, 497 mls (800km). Empty weight, 4,976 lb 
(2267 kg). Loaded weight, 5,996 lb (2720 kg). Span. 
34 ft 149 in (10,40 m), Length, 28 ft 0 in (8,54 m). Wing 
area, 177.61 9q ft (16,50 m°) 


‘The first prototype 1-28 (above) and the series model 
(below), of which only five were completed. 


YOKOSUKA P1¥2-S KYOKKO Japan 


‘The excellent performance demonstrated by the PIY1 
Ginga (Milky Way) medium bomber resulted in Im 
penal Navy interest in its potential as a night fighter 
‘The PIY1 had been designed by the Dai-Ichi Kaigun 
Koku Gijitsucho (Ist Naval Air Technical Arsenal) at 


Yokosuka, production responsibility having been 
assigned to Nakajima. The decision to adapt the air- 
craft for noctumal interception tasks led toa production 
contract for such a variant being awarded to Kawan: 
Ishi. Assigned the designation P1Y2-S and named 
Kyokko (Aurora), the night fighter was fitted with two 
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‘The first prototype PIY2-S (above) at Kobe on 3 May 
1944, and (below) the series version of the P1Y2. 


1,950 hp Mitsubishi Kaset 25 cylinder radial engines 
in place of the Nakajima NK9B Homare 11 18-cylind 
‘engines of the bomber. The ventral bomb-bay was re 
tained to facilitate use of the aircraft as a nocturnal in 
wuder. The flexibly-mounted aft-firing cannon of the 
bomber was retained, this being augmented by a pait 
of fixed 20-mm cannon obliquely mountod in the fuse: 
lage to fire upwards and forwards. The first night 
fighter prototype was flown in June 1944, and the 
PIY2S entered series production as the Navy Night 
Fighter Kyokko with AI radar, the external antennae of 
which were attached to the nose of the aircraft. The 
performance of the Kyokko at altitude proved disap. 
pointing, and, found unsuited for the interception of 
B-29 Superfortreskes, the majority of the 96 P1Y2-S 
fighters built by Kawanishi had their angled guns and 
At radar removed and served as bombers. A night fight 
ing adaptation of the Nakajima-built P1Y1 was also 
evolved as the PIY1-S, ot Navy Night Fighter Byakko 
(White Light). Powered by two 1.825 hp NK9C Homare 
12 engines, the PIY8 had two pairs of obliquely: 
mounted 20-mm cannon, one pair forward and the 
other aft of the cockpit. A limited number of Byskko 
conversions was undertaken, but these proved no more 
efficacious than the P1Y2-S. The following data relate to 
the PIY2:8, Max speed, 225 mph (523 krn/h) at 17.715 ft 
(5400 m) Cruise, 230 mph (371 km/h) at 13,125 ft 
(4000 m). Time to 16.405 ft (5 000m). 9.4 min. Max 
range. 2.476 mis (3985 km). Empty weight. 17.196 Ib 
(7.800 kg). Max loaded weight, 29,762 Ib (13 500 kg) 
Span, 65ft 7%in (20.00m). Length (excluding Al 


antennae), 49f 2l>in (15,00 m). Height, 14 ft 184 in 
(4,30 m). Wing area, 59203 sq ft (55,00 i’) 
ZEPPELIN-LINDAU V1 Germany 


‘The V1 was a single-seat all-metal fighter designed by 
Dipl-Ing Claudius Dornier and built in the summer of 
1916 by the Abteilung "Domier" of the Zeppelin- Werke 
Lindau GmbH at Lindau-Reutin. Featuring 3 fuselage 
of pod type, a 160 hp Maybach Mb Il engine mounted 
as a pusher with the propeller revolving within the 
wire-braced steel-tube framework carrying the tail 
mbly. the V1 employed newly-developed metal 
working techniques, but proved seriously overweight 
A sories of ground hops was performed by Bruno E 


‘The Dornier-designed V1 (below) which crashed 
immediately after taking-off on its first flight. 


(Above) The Zeppelin-Lindau V1 single-seat fighter, 


Schroter during September 1916, but this pilot refusod 
to fly the prototype owing to its extreme tall-heaviness, 
On 13 November 1916, an initial flight test was per 
formed by Obit Haller von Hallerstein, but the V1 per 
formed a loop immediately after take-off, crashing and 
killing the pilot. Span, 34 ft 7iin (10,55 m), Length, 
23 ft 30 in (710m). Height, 8 ft 84 In (2,65 m). Wing 
area, 264.8 sq ft (24,60 m") 


ZEPPELIN-LINDAU DI Germany 
‘The DI single-seat fighter biplane created by the Abtel 

ing “Dornier” in 1918 at the Lindau-Reutin plant was 
of all-metal construction with stressed fuselage skin: 
ning and cantilever wings of torsion-box construction, 
and carried a jettisonable fuel tank beneath the fuse 
lage ~ features well ahead of the contemporary state of 
the art, Powered by a 160 hp Mercedes D Ila engine, 
the first prototype flew on 4 June 1918, but shed the 
upper wing during flight texting in the following 
month, apparently justifying the caution with which 
the innovatory Dornier fighter was viewed by the Jn: 
spektion der Fliegertruppen (Idfieg). Nevertheless, 
two further prototypes powered by the 185 hp BMW 
Mla engine were completed, with strengthened wing 
bracing and attachments. One of these participated in 
the third D-Type contest, but displayed a disappointing 
performance. The D 1 carsied twin synchronised 
7.92-mnm machine guns, Although no production was 
ordered, three additional examples were completed 
{two with the Mercedes and one with the BMW 
‘engine), two of there being taken to the USA for eval 
uation after the Armistice. The data relate to the BMW 
Mia-ongined model. Max speed, 124 mph (200 ken/h) at 
sea level. Time to 3,280 ft (1000 m), 2.6 min. Range, 
168 mils (270km). Empty weight. 1,598 Ib (726 kg) 
Loaded weight. 1,047 1b (863kq). Span, 25% 7in 
(7.80 m). Length, 20f 11% in (640m), Height, ft 
(6% in (2,60 mm). Wing area, 200.86 sq ft (18,66 1") 


‘Two of the four examples of the D I (above and below) 
were taken to the USA for evaluation. 


